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This report is a user's manual of the computer program MAIL3.1 which 
generates various types of cross section sets for neutron transport programs 
such as SIMCRI, ANISN-JR, KENO IV, KENO V, MULTI-KENO, MULTI-
KENO-2 and MULTI-KENO-3.0. MAIL3.1 is a revised version of MAIL3.0 that 
was opened in 1990. It has all of abilities of MAIL3.0 and has two more 
functions as shown in following. 1. AMPX-type cross section set generating 
function for KENO V 2. Enhanced function for user of 16 group Hansen-Roach 
library 

Keywords: Cross Section Set, Multigroup Constants Library, MGCL, JACS, 

Criticality Safety 

+ Research Reactor Technology Development, Department of Research Reactor 
* CRC Research Institute INC. 

ii 



JAERI-Data/Code 98-004 

§ >k 

i . & i 

2. MAIL3.1 (D&WL 1 
2.1 MAIL 7 r 5 U - 1 
2.2 MAIL3.0 <D&WL 3 
2.3 MAIL3.1 MftWl 7 

3. MAIL3.1 JJliM K 9 
3.i m*r~? 9 
3.2 m=?-m$k®min^~j-y<v%mij& 21 

3.2.1 ^ K P u 0 2 M - H 2 o c 7 ) - g 7 k ^ H/PuJW-=?-m$k}£(nm% 28 
3.3 iaffitm<GJ!gi^1B&*J£<G*iJffl;£& 37 

3.3.1 MAIL3.1Kffi£$*i '0>.6l*Jg#\ « & # \ ^ i ^ t / ^ W 
M ^ f g & ^ t 39 

4. MAILS.l^lgfTKfcfco-CWft&iftM 63 
4.1 Shell Script tyr 4 ;KA|fclHft# 64 
4.2 \t>r~?M 67 
4.3 ffi * #1 72 

5. MGCL (Di^&j^m 86 
5.1 MGCL OftitfjHt 86 
5.2 1 ^7Cf*- * W^ffi?* 88 

5.2.i mmn>%i%rmm 88 
5.2.2 &m i S & J R H ^ - 91 

5.2.3 m^&m'MtnniE 92 
5.3 2frj£r-?(n%.mm 92 

6. MGCLWflftS 94 
6.1 MGCL y J -fy 'J -<D&m& 94 
6.2 MGCL y 4 -fy 'J - mZWfc^ 94 

7. mmm*7 ymrttik i n 
7.1 %%mmwmm\% m 
7.2 %%&mWW&<»lfr% 113 
7.3 mmmir- 9 mm i i4 
7.4 f-table WSJtr t t f i* 115 

8. ft$£*l6BfM-fe7 MGlESJ&S; 116 
9. MGCL-B-IV9^77 'J - £ <fc tf MGCL-J3 7 >f 7 7 U - K ^ i i l £ 

^ttfttr-tWjBftgU^- 124 

III 



JAERI-Data/Code 98-004 

10. MGCL-J3.2 y^fy")- iZ^t ti&&H. t * Wf&glJT- 146 
11. Hansen-Roach Bfffifc-fe 7 r- W « t t « g | ) T - w a ^ ^ i * 160 

11.1 Hansen-Roach 16#KfffiflH:y r- £ - £ £ * i £ $ t t t -tOMgUT- 162 
12. MULTI-KENO, MULTI-KENO-2, MULTI-KENO-3.0 <Aitv»Kov»T 168 
It f» 169 
# # £ « 170 

IV 



JAERI-Data/Code 98-004 

Contents 

1. Introduction 1 
2. Features of MAIL3.1 1 

2.1 MAIL Family 1 
2.2 Features of MAIL3.0 3 
2.3 Features of MAIL3.1 7 

3. MAIL3.1 Input Data Guide 9 
3.1 Basic Data 9 
3.2 How to Use of Standard Atomic Number Density Routine 21 

3.2.1 Relationship between H/Pu Atomic Number Ratio and the Percentage 

of Water Content of Homogeneous Pu02 Powder-H20 28 
3.3 How to Use of Standard Atomic Number Densities of 

General Materials 37 
3.3.1 Standard Atomic Number Densities of Structures, Moderators, 

Poisons... etc Prepared in MAIL3.1 39 
4. Special Notice When Running MAIL3.1 63 

4.1 Shell Script and File Unit Numbers 64 
4.2 Sample of Input Data 67 
4.3 Sample of Output 72 

5. How to Make MGCL 86 
5.1 Positioning of MGCL 86 
5.2 How to Calculate One-dimensional Data 88 

5.2.1 Infinite-diluted Cross Section 88 
5.2.2 Resonance Self-shielding Factor 91 
5.2.3 Correction of Narrow Resonance Approximation 92 

5.3 How to Calculate Two-dimensional Data 92 
6. Structure of MGCL 94 

6.1 Energy Group Structure of MGCL Library 94 
6.2 Record Format of MGCL Library 94 

7. How to Make Cross Section Sets I l l 
7.1 Calculation of Effective Micro Cross Section I l l 
7.2 Calculation of Effective Macro Cross Section 113 
7.3 Calculation of Macro Scattering Data 114 
7.4 Method of Interpolation of f-table by Temperature 115 

8. Format of Cross Section Sets 116 

V 



JAERI-Data/Code 98-004 

9. Elements included in MGCL-B-IV and MGCL-J3 Library and 
their ID 124 

10. Elements included in MGCL-J3.2 Library and their ID 146 
11. How to Select ID of Hansen-Roach Cross Section Set 160 

11.1 Elements included in Hansen-Roach 16 Grouped Cross Section Set 
and their ID 162 

12. About Difference between MULTI-KENO, MULTI-KENO-2, and 
MULTI-KENO-3.0 168 

Acknowledgment 169 
References 170 

VI 



JAERI-Data/Code 98-004 

3.1 » UF6 »f iSt««»ni 25 
5.1 WM^^t h ;U 89 

VII 



JAERI-Data/Code 98-004 

2.1 MAIL3.1 W$fc^ 2 

2.2 MAIL3.I mm&*z>y>?7ffiiEimc 5 
2.3 \ U I L 3 . l 7 ^ f M M £ f i t J £ ^ £ £ t / « ^ - 1 6 
3.1 mm^mmm^mmm is 
3.2 MAIL3.i^^1®&&J££ltgT-££%SC£>--g 22 

3.3 $7km 30 

3.4 MAIL3.1 rf\*]i3L1rZ>im®ii<nWiYA f 38 

3.5 '%.'A<n\& {-\mW;)t 40 

3.6 T)l ^-^A<7)JJ,i mWfcfc 41 

3.7 $s<n)&nm®& 42 

3.8 ij vz^^m^mimm 43 

3.9 >\-7=.*JU(XB)<n&j-\mm& 44 

3.10 sus-304 x t > \szm<ni& nmkw^. 45 

3.11 SUS-316 X-f >UX$i<7)El HMkfflS. 46 

3.12 \mmm^\mm%. 47 

3.13 i/frtiuj -2 <nf%-?-ffi%$ife 48 

3.14 > ; U * D ^ -4 w!g^H@&&jg 49 

3.15 7°U + ->y-"7X<75^1f&!$tVf?/£ 50 

3.16 * 0 | ; x f -U><7) /KiH@MS 51 

3.17 7 X 7 r ; H > < 0 ! £ ? - « « 52 

3.18 M ^ > ? ' J - b ^ i M S M K 53 

3.19 12.9 % M A ^ v y K ' I > V<^W, f 1ffl&ffiJg 54 

3.20 lO ro f f lB^A^^ ' JJ - f -U^W^- f i a^C^ l t 55 

3.2i 20% M A ^ U ^ I ^ ^ T - M M 56 

3.22 3o%mMxn^])^^><nm:f-m$k®%. 57 
3.23 0.26% « A ^ > y - > j - K7)JSC-f1®&?&J£ 58 

3.24 2.6 % M A <9 3 > ? 'j - V <nm^m&%& 59 

VIII 



JAERI-Data/Code 98-004 

3.25 1 . 0 % i 3 ^ A ^ X - r > r x i i c O ) ^ : f 1 @ i c ^ S 60 

3.26 *'7^C0JgliM@$CM 61 

3.27 mm^ow.-f-m^mm 62 

4.1 MAIL3.1 ^.y°u9'y U 63 

4.2 MAIL £Hff1~& Shell Script 65 

4.3 MAIL3.1 7H£ffl1-£7 7 ^ c o 3 I & M < h « 66 

4.4 Xtl^yf^-l 67 

4.5 A £ ^ > 7 " ; l / - 2 68 

4.6 A ^ > 7 ° ^ - 3 69 

4.7 A £ ^ > 7 " ; l / - 4 70 

4.8 A £ j ^ > 7 > - 5 71 

4.9 Xtl^yf^-6 72 

5.1 MGCL y -i fy V c O « 87 

6.1 MGCL c o ^ ^ M i i k - l 95 

6.2 MGCL C 0 ^ ; l ^ ? ! ¥ f i i £ - 2 96 

6.3 MGCL-B-IV co r n - KffM {->kjtr-9) 97 

6.4 MGCL-B-IV c o r n - K f f M ( - ^ 7 C r ' - ^ ) ( ^ ^ ) 98 

6.5 MGCL-B-IV co r n - KffM {->kjtr-9 )($%£) 99 

6.6 MGCL-B-IV co r n - KffM (-XitT- * ) ( ^ § ) 100 

6.7 MGCL-B-IV c o r n - K f f M ( - ^ 7 C r - ^ ) ( ^ ^ ) 101 

6.8 MGCL-B-IV <DU a-yjftt(r.>kjtr-9) 102 

6.9 MGCL-B-IV c o r n - K f f M ( - ^ 7 n f - ' - ^ ) ( ^ ^ ) 103 

6.10 MGCL-J3 c o r n - K ^ ( - # 7 C f - ? ) MGCL-B-IV < h ^ £ g | ^ c o ^ . . . 104 

6.11 MGCL-J3 c o r n - KffM (->kjtr-9) MGCL-B-IV <h^£f[tf>co^ ( &c 

£ ) 105 

6.12 MGCL-J3 t o r n - Kff^ (H>kjtr-9) 106 

6.13 MGCL-J3 c o r n - K f f M p # 7 n r - ? ) ( ; J 5 n £ ) 107 

6.14 MGCL-J3 c o r n - K f f ^ P ^ 7 C r - ? ) ( # % £ ) 108 

6.15 MGCL-J3 c o r n - Kff^t (h-table) 109 

IX 



JAERI-Data/Code 98-004 

6.16 MGCL-J3 co r n - K f f ^ (h-table) (M£) 110 

8.1 ANISN 7 * — 7 7 H f l i 7 7 ^ ; K O r n - K f f ^ - l 117 

8.2 ANISN 7 * — 7 7 H f l i 7 7 ^ ^ c o r n - K f f M - 2 118 

8.3 ANISN 7 * — 7 7 hWWyr ^ c o r n - R f f ^ - 3 119 

8.4 KENO 7 * — 7 7 M K f W 7 r ^ c o r n - K f f M - 1 120 

8.5 KEN0 7 + - V 7 M S M J 7 7 ^ c o r n - K ^ - 2 ( A L M fc ALP) . . . . 121 

8.6 KENO 7 * — 7 7 M8fffiflj7r ^ ; i / c o r n - K f f ^ - 3 ( A L M t ALP) (^^ ) . 122 

8.7 MULTI-KENO-3.0 7 * —7 7 h»fffifl{7 7 J )V<D V n -- KffM 123 

9.1 MGCL-B-IV C r t ^ $ t i T v ^ ^ f I - l 125 

9.2 MGCL-B-IV i: |*]it£ ftTl^^1[-2 126 

9.3 MGCL-B-IV ll |*|i£$ t l T v ^ ^ f t - 3 127 

9.4 MGCL-B-IV C|*]/i£ ; f lT i^{£M-4 128 

9.5 MGCL-B-IV C:|*|j$$ ftTi^M-5 129 

9.6 137 ?$ MGCL-J3 II|*|jg$ t l T t ^ J C f i - 1 131 

9.7 137SEMGCL-J3 i:i*|j$$ t l T V ^ ^ f t - 2 132 

9.8 137PMGCL-J3 HI*IiS5$tLTV^^ffi-3 133 

9.9 137PMGCL-J3 Ul*|j$$ t l T t ^ ^ f f - 4 134 

9.10 137 m MGCL-J3 C r t J t £ t l T t ^ ^ f t - 5 135 

9.11 137 P MGCL-J3 H M £ f t T t ^ ^ i - 6 136 

9.12 137 & MGCL-J3 HI*Ii8i$tLTV^^[M-7 137 

9.13 26 & MGCL-J3 KI*li$$;K/CV>*$tf|-l 138 

9.14 26 # MGCL-J3 [If*] U S t i T V ^ ^ l - 2 139 

9.15 26 & MGCL-J3 KftiSSS t l T ^ & M - 3 140 

9.16 26 & MGCL-J3 KI*ljSt$ HX^^mS.-4 141 

9.17 26 & MGCL-J3 Kl*|j$$ t l T V ^ ^ i - 5 142 

9.18 26 # MGCL-J3 111*1 U S tlX^i^M-6 143 

9.19 26 # MGCL-J3 HI*JjSi$ t l T V ^ ^ M - 7 144 

9.20 MM*)* ID ^ | # o f e ] f i ^ 145 

10.1 137 m MGCL-J3.2 C[*]^£ ftT^&M-l 147 

X 



JAERI-Data/Code 98-004 

10.2 137 # MGCL-J3.2 [ZftMZftX^^mi-2 148 

10.3 137 & MGCL-J3.2 HI*J#i£ft"tV>&$ft-3 149 

10.4 1 3 7 ^ MGCL-J3.2 KI*Jj$£;flTV*&${$?-4 150 

10.5 137 P MGCL-J3.2 lzfai£ZtlX^2>1&&-5 151 

10.6 137 P MGCL-J3.2 lZfti&ZtlX^2>&&-6 152 

10.7 26 & MGCL-J3.2 lZftffi£tlX^Z>m£-l 153 

10.8 26 # MGCL-J3.2 KI*]JB£$ tlX^Z>®M-2 154 

10.9 26 8E MGCL-J3.2 i ; i*JJ$£;flTV*£$S-3 155 

10.1026 U MGCL-J3.2 \Z\Hr&ZHX^Z>mt.A 156 

10.1126 8E MGCL-J3.2 Hl*]j$£ tlX^ %>&%-?> 157 

10.1226 # MGCL-J3.2 H|*]j$$ ftT^&^t -6 158 

10.1326 ff MGCL-J3.2 Hl*]/t £ f t T ^ & M - 7 159 

11.1 Hansen-Roach 16 P®f®^7^f 7 7 ' J c O ^ S ^ I J ^ - 1 163 

11.2 Hansen-Roach 16 P M f t 7 ^ 7 * 7 V COMf&glJT'-2 164 

11.3 Hansen-Roach 16 M f f i f t y ^ 7 7 'J coMi&SUT- -3 165 

11.4 Hansen-Roach 16 M f f i * l 7 4 7 '7 -J <7)#C#JSiglJ-f -4 166 

11.5 Hansen-Roach 16 § H f | 7 -f 7 7 V cO^MgUi ' - -5 167 

XI 



JAERI-Data/Code 98-004 

1 ft 

*#l i$i^ffJ£ff ico$fra-b7 h £ f t $ - r £ 7 , D 7 ' 7 A MAIL3.1 Wteff i^ l^T** 

£ 0 ; w / D / 7 A l i 1990^£r*1L/-.:MAIL3.0[l]<Od£MT\ MAIL3.0 c o M £ t ^ 

T » i ^ t * t i: t H , $P>U2o<7)#fLv>*l66£&o0 MAIL3.0 U SIMCRI[2], ANISN-

JR[3], KENO IV[4], MULTI-KENO[5],MULTI-KENO-2 JkXf MULTI-KENO-3.0 <ntz#)<D 

# M f i - f c 7 h £&mX'£Z (SIMCRI, KENO IV, MULTI-KENO RXf MULTI-KENO-2 

<7)»fffifflf-t7 Mi*i§)„ MAIL3.1 {i$f>H, KENO V[6] Wfljfflf WA:*H AMPX[7] ^ 

^WWffflflf-t 7 h fc^/ft"? £ &ffe, Hansen-Roach ffifM-fe 7 h [8] W^fifBiglJ^-fc JM*R • 

H 2 0XU MAIL3.1 W^Sl :ov>T, £ ft£-CcO*I£ti; fc t ^ « t £ o sfc 3 0X 

\t\ii7-*<n\Hm£ {l)&*?-*. {2)w.zfmtmmm^~^xnm^um, (3)#i 

%±<r)&M&, MAIL3.1 ^#Mt£MGCL 7 4 7 7 V -£>ftj£;fr&, MAIL3.1 coJf& 
£«!&-*-&<> i ^ , MAIL3.I <Dnfti,zt)tz^x&m%ffinn§i>ttto 

2 MAIL3.1 <7)ft$! 

MAIL3.1 co$E^(n - K 7 7 X h 7 7 h) £ Table 2 . 1 H ^ t o MAIL3.1 (i^<0||i|# 

- ? * £ M A I L 3 . 0 c O * ^ H t g ^ t ^ - C - a ^ L o o ^ ^ f ; f f L v ^ t g ^ J t J n L ^ 7 , n ^ 7 A - e 

£>&o ##(iMAIL3.1 Wteffl^HI*"?**5&f, i t i « t ^^ f |C07°o^7A (MAIL[9|, MAIL3.0) 

£feJQLtzf&&<D%\,*zi-y-<ntz&[ZMAlLZ.0<r)ftffi.i>WU,t2>o % 2.1 #"C(i MAIL 

7 7 ^ J - i : o v > t | | i : » l i 4 „ fg 2.2 *-CliMAIL3.0 < 0 # » , & 2.3 $ - C ( i « < 0 

^MXhh MAIL3.1 c O # M f S t o 

2.1 MAIL 7 7 ^ ' ; -

MAIL 7 7 ; V-<»%& MAIL li JACS n - K v X f Aco^ 1 >k$L [10] H^S t iTv^ 

fc„ *m<nwm%fr&r~ 9 E N D F / B - I V t i ^ o x # ^ ^ ^ 7 4 7 7 v - MGCL-B-IV[H] 

£ M L T , ANISN-JR St f KENO IV W£#Wffi$f-fey F ^ M t ^ : H s t ^ / : „ 

MAIL3.0 (i MAIL £>&&)£-? 1990 ^ K ^ S f i f c o MAIL <Of$l t££- r^T»-r& i: £ 

- 1 -

file:///t/ii7


JAERI-Data/Code 98-004 

Table 2.1: MAIL3.1 co»W 

£ffc MAIL3.1 

IB3S3 > fcf a —* FACOM M-780 , Sun SPARC Station 

mm MGCL 7^7*7' j-^^iLX'k^mf&mm^mmmffi*•> vzfttfu-Zo 
KENO I V ^ ) , ANISN ( P u P3 ), MULTI-KENO-3.0(P3), AMPX Working 
Library ( P ^ ) 

mm mmnmrnax {z^m^d.mrm^ i Rnnm^nmn^niEm^ h *m\:x% 

imnfa mm, w<o®^mm£m~i>zztK Mm^mxn, S S O E W S t : i * t 60 
mm0 nniftiftm-it^zt i / o n m « c o w j ^ o 

|S8a3—K, 7 < 7 7 ' J KENO IV, SIMCRI, ANISN, MULTI-KENO, MULTI-
KENO-3.0, KENO V, KENO V.a, MGCL-B4, MGCL-J3 

- 2 -



JAERI-Data/Code 98-004 

i> \z% 2.2 mzmf zmumtzizmnztitzo MAIL3.I ii MAIL3.O <7>ac&iKt\ & 2.3 

2.2 MAIL3.0 <D&Wi 

1. MGCL-J3 ^ ^ j i * ^ 

MGCL-B-IV l i f t f r&#fU>7^ 7*7 »;-£: LT, ^ ^ I H C O ^ T - ' - ^ JENDL-3[12] £ 

MGCL-ACE[9] T * M l L T M L / : # ^ t 7 f 7 7 V - MGCL-J3 ^Wt^AtsZ\ t 

tfX £ h o MGCL-J3 li?£3fcco MGCL-B-IV t >k<T>&X&% &o 

(a) MGCL-B-IV (i3¥14IJ[SL<7)ftJK^^i<7)#^^ttHKI1-*1fffi^ov»-c, ^ - » > 

K ^ ^ ^ ^ M P i ^ m t O P i ^ ^ i - e i l X I r t L T ^ ^ c o t z ^ L T , MGCL-J3 li P3 

$f r i "CJJXiW L fc (P3- tka-7 h V ? 7) 0 

(b) MGCI^J3Wi21£®#£8iJ&^&£tf>K, f-table |*I<7) 1.0 ri'g^l-aSBttAO* 

(c) 5 ^ v ^ P l i 4 ^ ^ M i E L ^ ^ ^ 0 m W W f f i l S t o f f m t : ^ ^ ^ r - ^ (h-table) £ £ 

Xtz0 

2. * P | g S M H « f-table C0?a$|*]j$^-e § * 

MGCL 7 ^ 7 7 U - ( i , IS^ft /dmJS£j: t t LTffi;t £ftT\,>&/j*1), f t l t f lM^ 

a S t : ^ L ^ 7 ^ 7 7 ' ; - H t ± 5 ^ ^ c o ( i # - C , ^ f r £ x . - f # £ S K M ^ M G C L £ 

^ T M A I L £ i ^ f ^ & W ; S ® I T & o ^ o - co££e£#- f&£*M; , # i t [ i 3 ] c s 

-7"<^&T7agco^&£ 2ocoMGCLco# f-table £**•#"*■* $8B£ft*n Lfco A7j 

7*-*T-##?agfc*f t£#f r2S£OiaK<7)MGCL £*&;e1-*ttf, ^ S f t f c S 

ScofO#jMMffi?f(£?#£ ZttfXZZo I IL , t̂ SL-7 h i; ^ x (Jiiy SMF t E 

1-) cOfiJ$r t#l iT§^^co-e , i tLi-Cfcfal^H^^fi ' tHS'fc iavvai tOSMF £ 

3. A7 9 9'y^y Klffffill a0 ^ A § ^ j f ^cog £ « H ; f f(a0) £ W & < ft&-C£& 

105 < a0 < 108 cOimTl i , i t L i - C f(a0)=f(108) = 1.0 t t e L t t > / : „ « H 

- 3 -



JAERI-Data/Code 98-004 

l^X\$z\<nUfctf)&tLLJ-j:\"Z\ttfft->tz(nX\ M & < f-table bftW-f&tztb 

\z, z\<D\Krmm(vftWiZ:*m£Ltz0 utmim 7.1 %i*i£m2titz\,\ 

4. ry^ymiEmmmmm^^m 
imnmA(n'<v ? 7yyy Ymmm.o*mm\z\$^ imnn^WLXK&tztbiz 
ry^yniEi^mc^^mx^^ (& 7.itff#BB)0 %<ntz#>, mminzntzm^ 
wmikxfiEij • xfttei-mztemmi\2iitztem&mm®<n c £ i m t ^ ^ - f - > 
75?MAIL U(iffi££*i-Cv*&0 ^ f t C ^ T MAIL3.0 T(i, iTftei^ ■ A7jB

H
BlAU 

MPis^ij^ti^Jt'^^co c £dt*-e#^o z hizftmm<vixm^% 3 o w ^ t 
^ ^ ^ ^ ^ ^ ^ ( M P J I ) , MSCWSWC i>tmx&2>o 
^■pSS^iJ'E^cOCcolt^^iiHii, ^ > f * ^ n / n 7 7 A MCDAN[14] £ ^ - 7 

Izftf&Ltz-fuyy&DANKElltyi&mLtZo z\ti*&K. ft » ^ ? £ £ - l t £ « 

fcAC, ZE/3 • A^^T-^t :MfSS^iJ$t i7j te |5J l f t^^4cOCcofmt, M<Oi>;b 

tf>& "i£#<7)jT [16] ^<b DANKE KSJ&x.fc0 MAIL3.0 TJJ fc o C W i t $86 fc 

^C0^yic0-K£ Table 2.2 K/FtQ 

5. K ^ 4 t P | i 4 ^ £ M i E L ^ * ^ ^ l W ® f ® m £ B ' f # T # ^ (h-table CO^A) 

MGCL £ft/&-f&7°n?'7A MGCL-ACE "C(i, ^ M f f i f t c o f f U C f f i ^ & M ^ 

14-f 7 ^ 7 h ̂  £ , ft ^ 4tP,$ (Narrow Resonance) iSift K «t Q 4 x. T ^ & 0 MBCL-

B- iv ciuo«fc i tt&^<nT\z%btitz£&mmft.tfm:&Ztix^z>o MGCL-J3 
*>ztzni&<r>&&Mmmimi&ziix\i^tf, &mmmm<vx£%mm{235\j, 238u, 

239Pu, 240Pu, 241Pu, 242Pu, 56Fe) <r>£ffl6imfflzmt. ffiJgWInUifcJi^&fctf) 

^ , « i i ^ i ^ : £ M v ^ T # i b t i ^ f i ^ ^ t t T - 7 ^ 7 h ^ f o t ^ t o -co|5£, MGCL 

7 ^ 7 7 'J -co/s-7 7 9'y 7 > K«f®«a0 cOffit:^^-ttT«iiW^«cO?¥tttfc$L»f 

I H ^ j E L t o i * & # ® i » A £ l t L T £ # ^ f f i « £ * t f J L , i ^ n b ^ l ^ g g 

& I 5 H W (f-table) *Y$$LLtz0 Zb\Z, A tf 12 #0*200 c O ^ & S f f i L , Mil 

# M i : M c o ^ (h-table) £ftj£Lfc[17]o 

MAIL3.1 (2 h-table cOf^jA<^nTitgT\ ±frJ&tt[r|&oT$fev>#PJ|&<R£*j8IELfc 

- 4 -
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6. ^mwxx <mmzmmmn^7-m&%&*5mx£& 

!F,T1®MS£*CTf#^;rL&0 MAIL-C ̂  Is] U i: T t:, MGCLZWMLX&bti 

zmmmmmm^. xttr-91 ix5-z.btitz%-f-®%.&&.t:m\:xn®um 

9-J<*), -z>z*)i%=?-®!&&f£mt&.izmttzt$:%i\,*btiZo zmtmmm%i£ 

ioxmf-^*z>tz*>\z, tm&zkizmwtUo 

*Z\X\ M A I L 3 . 0 U i B ^ 1 @ M J $ £ @ t J r t & ^ 7 > - ^ > [18] £fff£L^o MAI 

L3.0(i Table 2.3lZ*t®%<nW^®Wft&§f$-l~ti$kX'&Z>o Z\tib<nWg!,zm.ti 
ii\ zfay7Am%%im?mmR8.<?)tfUfrbffli8L2ti, isHHs&ajjgwfw^ 

Kco|gcSiJTi:tJKfOffl^t:M-r^^l^co]ffg£A^-r^^(t^J;^0 

7. fitiStt, ?$i£#, t t t ^ - i K I I ( » ) ^ < o ^ f @ » » 7 8 ; f ; £ f t T ^ £ 

»f ra to i t g ?Hf t> n. & o 

Table 2.2: MAIL3.1 j&WfUJSfcS ^ > n 7 i f I E « C 

mm 
M « 

jEjj$fzitxft%=f-mz 

3L-JjZtzl±Xft&fa=?-mz 
f&mzmnztitz&tem 

C £at»(±i^^'B#coteg 

* * (*ER&) 

**, na, m 

+* 

it*¥& 
7*7 7 ^ 'J * 7 hj£ftl 

■=6 > T- 77 ;u o r i 

■̂  > T- * ;u □ ifc 

- 5 -
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Table 2.3: MAIL3.1 ^^1@&&J££t tJ f"C£ S ^ K O H E 

U M 

U-H20 
uo2-H2o 
U03-H20 

U308-H20 
UF4-H20 
UF6-HF 
UO2F2 &mm 
ADU(II)*^-H20 
ADU(III)*2>-H20 
ADU(IV)*3)-H20 

U02(N03)2 * M 
U 0 2 ^ U 7 h 

Pu#, 

Pu-H20 
Pu02-H20 

Pu(N03)4 TR?£$ 

PuC-2 ^ U 7 h 

U-Pu & 

PUO2-UO2-H2O 

U02(N03)2 - Pu(N03)4 

MOX ^ 1̂  7 h 

TRM 

*1) 3U03 • NH3 • 5H20 
*2) 2U03 • NH3 • 3H20 
*3) 3U03 • 2NH3 • 4H20 
ADU (i Ammonium diuranate(M7 7 > i 7 > ; 6 ^ 7 A ) cOtB̂ ft; 

- 6 -
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2.3 MAIL3.1 (DM 

KENO V # t f Hansen-Roach KffflgUr 7 h^zL—^f-tDtzibiZi^TiZ^-t 2 ocoj$i|g 

£ MAIL3.1 Iz&ljQltzo 

1. AMPX ff^co»fffiff-t 7 h £ftj£t?§ & 

MGCL 7 ^ 7 7 ' J - t KENO V t (T>®.ft^\z£ SEIIMrtSfc "TtEfc 1"* fctf>t:, 

AMPX B^co^fMff-t7 h^MLTfWrt^^ i&at f 50 C07 r >f ;H;1f£&tf 

2. Hansen-Roach Wfffl̂ -fe 7 h cO*£Mf»f £ f » tr I * 

Hansen-Roach M * f - t 7 b£*IJ/81-£l#£4;i±, ttfcow^fr H W I ^ W T o -

coK/fM-t 7 h {z%\±ztix\^mm<?yi *> 233u, 235u, 238u,239 Pu #t/240Pu J; 

->*;ns:gLWfffi« (ap) (»m*$k%zmi®<7>mi.mm-vm±i-*0 z<ntztt>. z\n 
£><o îcoltSiJT-£M^B#U±, Jbbfrt&tmWMLlzmttzo,, *ttmx#ito% 
i t t i l££ htc^o Zbizjfrtbtzimz^ l^ap Zft-DmiM+b t'ft&i-ZZtttb^ 

<DX\ -$frtzop £t)jz&^ap £#of»gij^-fc/h£v><7„ fcftoBfegimiiSOtfit* 

- ( 7 ) - J i c o { ^ £ n . - ^ - H f t o T M S 1 - ^ ^ ^ ( : , MAIL3.1 U ^ 7 > - ^ > HRCAL 

ZfttStLtZo -e-W^riliU 11 $t:l¥Lv>0 « (mixture) ^ M S I " £-t^Tco*£ 

M<o£ii£ MGCL coltSlJ^ £ j $ o T (MGCL-B-IV co It SO ̂ , MGCL-J3 ItSU^-co 

£*, hXi>£ i^*, £**> t> frizm—t Z>z\t)*tib coj@M)f t H i; ATJ-ttiif, 
ttiTjt L T Hansen-Roach BfffiflU: 7 b W^SffcglJ^1 ^ < O f @ » « ^ P ^ £ tL*o 

1Mb, mr^^1-v^<o^co$ljpjl7i^^o 

(a) Hansen-Roach iffM-t-7 b K&v^fiffcglJ^f&SLfcJIr&KJi, ftfTfcfSlh 

(b) apmm^®^z>mmmm{aSCatt) it>x<?>mw$izmioMg;2tix^z<?)x\ 
m®<r>*izz\tib&ft<D&mi&Z%i&\zimni:ft)ti-Zo Al, B, C, F, Fe, 
H, K, Mo, N, Na, O, Si, Th, U, CI, Pu, Cu, 7Li, Nb, Ni, Zr, Cr, Mn„ 

- 7 -
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(c) 7Kc07K^*^v4i7K^bv4Un-7Ac07K^co| tSiJT-^A^^i i^t , -S-ftri*** 

WntpiZ'SttiZt&lztt 1101 £ , E M f t c o ^ : ^ - £ ; r i £ t £ [ : i i 1102 £ , 

Zti^ti Hansen-Roach »fffifl[-t ■> h WfftglJ^-i: LX^^ir^o 

(d) l t* -Ci#^ i i / i crp cojfi^, Hansen-Roach Bffffiffl[-t 7 h UffifcSfl-CH* <rp CO 

fit J: «9 * > A § ^ & £ v 4 i / h £ i > J t £ ( : ( i , ftftfiif:* *> iSv><fj|co <rp £#ofttgij 

T - £ e p ^ t ^ c 
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3 MAIL3.1 XtlJil K 

#^li 3 ̂ (DmixmfcZfoX^^o W, 3.1 %X'\±\\A\\a.\<ng&$>t£x-}]7t-9\z 
^^xumt&o %3.2ffixim*®w&&nwfr-+><vmmjj&iz^x&wi-Zo % 
3.3Bxiijmm^^^m^m^(om^ijmz^^xMmi-^o 

3.1 * * f * - £ 

ij-Vl 

t ^ t 7 " - > 3 7 i : J : o T l i 

frb ii- K 7 T ' i l l i H 4 o * - K l rt-Kl T-fli>g 

# - K 1 

V>o * - K 2 * - K 7 li*ft^t»7°n^vA-cft¥^ ;5 t1-&Vf-?k\zf;ttiZ>m% 

* - K 2 ? 5 ^ * - K 7 ? : 3 1 i ^ t M ^ ^ o ft, #«<OHln;^L 
Tjfft^ii, Ztl?tl<Di]-VlZi3rtZ>i]yJ*:&%:£t>LX^Z>0 

- 9 -
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* - K l FORMAT( 815 ) 

1 - 5 MAXREG : ^J*£>& 

6 - 1 0 IGM : *M4?-x*;U3r-8ftB[ 

1 1 - 1 5 IOPT : vsimdt*v hftl&f/'ssy I 

= 0 H^ftmWSfffiStO^Srltff l-* 
= 1 ANISN MJWWimk-b v r- £fNS1-* 
= 2 KENO M W l I H - b 7 h S r f ^ - r * 
= 3 ANISN ?F^tcOltM-t 7 h t KENO ^co$fffiff-t 7 h co^/f £fff]f̂  

lzftf&1rZ 
= 4 MULTI-KENO-3.0 ^cO®fffl*f-t v r- £ft$1-<5> 
= 5 AMPX ftm7 >f 7 7 'J -JF^coMft-fe 7 h *\>f$LlrZ> 
= 6 Hansen-Roach »fffi«f-b v h fficoMftltSIJ^-i: ^ c o l i M J f £f'P^-f * 

1 6 - 2 0 IPRINT : BfiB«-by h t i } 7 j t 7 ° v 3 > 

= 0 tH;frL&v> 
= 1 ffl#1-* 

21 - 25 IPL : BffM-fe ' y h M t y - > 3 > 2 (£B£ffi 1) 

= 1 P, l$LftiX<r>U%®mL7- 9 zimirz 
= 3 P3l&ftiX<7)Ummi7-9t:imirZ 

26 - 30 ITEMP : f-table C0&ft[*]#t 7°-> a > 

= 0 fiS[*]J$L£i> 
= 1 fiSrt#1--5) 

3 1 - 3 5 IHFIT : M # S C m M * i l E * 7 ° v a > 

= 0 * S J E L £ I > 

= 1 MIE1--5) 

36 - 40 JENDL : MGCL 7 ^ 7 7 ' J - i l ^ t 7 v 3 > ( i t M 4) 

= 3 MGCL-J3 £ # D 8 1 - * 
= 4 MGCL-B-IV £#BS1--5) 

- 10 -
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mm 
i. KENOM^mmm- t ? h 12 KENOIV (omiz. MULTI-KENO-2 &tfSIMCRI T* 

i>mMX'&&o MULTI-KENO-2 t MULTI-KENO-3.0 C0j iv^:ov^Tl i | | 12 $ £ 

gmztitz^o 

2. MGCL-J3 £flJff l t^^^co^ 'IPL=3' £ # ^ - C § £ 0 

3. MGCL-J3 £flJffit£*lr3-co^'IHFIT=l' ^ £ t i 4 0 
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77 - K 1 - a FORMAT( 3F10.0 ) 

I - 10 TEMPI : a & S A - 7 h FTl l KfiJ^-CS MGCL 7 4 fy 'J - W f i J t [K] 

II - 20 TEMP2 : ^ l a - 7 h FT12 \Z%\^Xh MGCL 7 4 7 7 'J -cOyUlf [K] 

21 - 30 TEMP : |*|}f fi]£ [K] 

1. * - K 1-a ( i rt- K 1 co ITEMP j&M£n-C£v>J#£w.&d&i!i:£So 

2. MGCL 7 ^ 7 ' 7 ' ; - - C - ( i , 20['C]=293.15[K] i: L f v ^ ( 

- 1 2 -
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7J- - K 2 FORMAT( A80 ) 

1 - 8 0 ITITLE : &fIfc£cofI! 

m&] 

i. ITITLE (iffitco^^^o mm&9sn<nfc-f'®&®mmz'%ft-tzm£, nvvim 
w&<r)U:?®msmT-9i:%mi-zm&\ztts ^<o#- Ynvmn&icztfe^x 
®l%<n&m£%JEl-Z (XDtfJ K& 3.2 ®i&lf% 3.3 nmW)o L t ^ t , ITITLE 
li&&<n&&¥X\i$>Ztf%T<nMm*$>Z<nX\ &&Ztifz\,\ 

2. D - K 2 rt^ * - X 7 £-tr ( iOtocoa££l-o v!tl£MAXREG( * - K l 

A#L.£lt*itffce,&v>0 

3. ITITLE CO 5rJ5l ( ^ 1 Jl y A) j)U XfeZigj^lZtt. Z\<nfeXMWi-& * - K 3 

) ffl 

{ i ^ 

£ - | i 4 4 o ( f l L , *U02-PELLET*, +PU02-PELLET*, +MOX-PELLET* CO 

tf£4:(i I * - K 31 i i ^go ) L ^ L , I T> - K 31 £ f f l v ^ v ^ , ^ f £ f { * £ « ^ 
S t t M S ^ ^ t t i T v ^ , i>&v\ W f f i S ^ I 4 < i - 6 0 ^ c o i ^ ^ ^ l ^ (ITITLE 

cof t®^* T*i&£: * - K 3 A - K 2 0 3 4 * 7 A H &G$£flJ 

T K ^ + o Ji^J^cO " " ( i 7 7 > 9 <DJ] y A £ ^ t Q 34 *7AgW>P$co 1 oco^ 

ii - K 3 COKAII i :*t l£LTv>£0 ^ c o ^ i c c o l ^ l i * - K 3 <o»&£# 
BS 

*(U+PU)N03* 

-3 4 

9999999 

5 6 

- 1 3 -
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77 - K 3 FORMAT( 415, F10.0, 3X, 17, 3X, A7, 3X, A7 ) 
1 - 5 

6 - 1 0 

11 - 15 

16 - 20 

21 - 30 

34 - 4 0 

NMAX : M l * ] c O M $ c 

IREG : yy?yffi]E*y°'s a > 

= o £ J M # , 1PBM 
=10 mMmztitzm&wmn 
=20 jEXte^mzmiztitzmm&wmft(%®Lm\<7)#*:, m&$m) 
=21 jEXfo+mzmiiztitzteM&mm® (^mm^mzi) 
=22 IE/jt£«K@^IJ $ ft£Mft«*4 (ffig l̂JcORS) 
=30 ^ftte^KKftPlBfi^JS ^ & l & g $ $ # 
=40 iLTj^^^nBd^j$ fitzitBm (^pis^yco^*, mmw\) 
=41 ttte^mz&mzixtzwm {fim$m<vmm) 
=42 i^te^-ttufifiFij $ tifz®mw (tmrn^mm.) 
=43 i^ts-f ^nsfijFij $ fitzmm (trRRBeyijwps) 
=50 Â H

H
B4AUK?iJ $ ftfc^ft (*rEKBBfl|w*ifc, MI?Sfifi?iJ) 

KPRINT : '$kmmmffi(aeff). f- tabletf i7J*7°v3> 

= 0 a e / / 5.^'f-table £tH7Jl-^ 
= 1 CTe// £ tB7J t& 
= 2 f-table £ f f i 7 j t ^ 
= 3 ft7jL£v> 

NSTOP : A * 9 9'yyy Vmmm (<70) f W ^ t & I S & L f t J I W r g j 0 ®& 
(£■&« 30) 

EPSL : a0ff»H^ft^#iILff*cOll3i]S*IJSffi(#^fi 0.0001) 

KAII : ^ M ^ « 5 m 4 M ^ 3 - £ t i - c ^ & , v*fcv\ c o ^ 

= omfru&&m*$$%^m® 
9999999 $ # S 1 4 $ « £ ' & t f ^ * £ 

1. 77-K 3 ( i , ITITLE coftSlrtJ * i - : W < 0 ; £ ^ & £ j § £ [ : , f t ^ i : £ £ Q (IS U 

*U02-PELLET*, *PU02-PELLET*, +MOX-PELLET* coJ§£4ll i , ^ > n 7 f f l 

IE*7°i/ a y(nftfetivpnsk£%&tz*>\z, I n- Y 3 1 # # ! ? t £-60 -e>J#£\ NMA; 

(iffi^coffi-cJ:^ ) 

2. « c o » 0 M (gTO) K f f f f i l t c o f t * u # ^ K ^ * £ ^ A t i ^ ^ ^ H ( i , IREG^ 0 

tirio fynBMRu'mmm^nvyWs&tt. IREG=O t t ^ „ 

- 1 4 -
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77 - K 4 FORMAT( 6(3X,I7) ) 

1 - 10 

11 - 20 

21 - 30 

31 - 4 0 

41 - 50 

51 - 6 0 

JNAME(l) 

JNAME(2) 

JNAME(3) 

JNAME(4) 

JNAME(5) 

JNAME(6) 

fa&.iz$tti&mu<r>m,)M-f-

i. 

mm 
7 J - K 4 (i ITITLE( 1I-V*2 )<nteffitf*VW<nzZ¥x*i&2>i§i&\lz&mk%2>o 

mmm*6 zMz-zmsizii^ &%%tzvz\(Dii>- vzm&ixftAt&o ®m<r>n 

- 1 5 -
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# - K 5 FORMAT( 6F10.0 ) 

1 -
11 

21 
31 
41 
51 

- 10 
-20 
-30 
-40 
- 50 
- 60 

DEN(l) 
DEN(2) 
DEN(3) 
DEN(4) 
DEN(5) 
DEN(6) 

MJNANE(l) cOJKiMiMJf 

$ffiJNANE(2) cO/£iM@$fcM 

MJNANE(3) cOJgiiHSIfcM 

MJNANE(4) W , i M @ M ^ 

mm JNANE(5) (Dw^mm%& 
MJNANE(6) C O H C ^ - M ^ 

[atoms/barn-cm] 

[atoms/barn-cm] 

[atoms/barn-cm] 

[atoms/barn-cm] 

[atoms/barn-cm] 

[atoms/barn-cm] 

1. ii- K 5 li ITITLE ( 7J - K 2 ) <T>%Wt * M?\.<DlCPXttiZ>m£^&mX\ K 4 

i> o 

- 1 6 -
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*-K6(&«mftR<7>&j£) 

# - K 6 (± ITITLE ( # - K2 

- 1 7 -
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77 - K 7 - 1 FORMAT( 3F10.0 ) 

1 -

11 

21 

- 10 

- 20 

- 3 0 

THFUEL 

THMODL 

CROSSI 

tiaftunmzi&mttzsi*^) [cm] 
'J$M<0?$ii#co!?£ [cm] 

fa&#<r>mm<nutiL&}&mmtit [cm-1] 

mm 
i. * - K 7 - l (ilREG=lO( 7J-K3 )<ntgift\z>&%}:%2>0 

2. %&m\nxx < m'M-t&nmtt. m&u<r>mm (137 m MGCL 7 ^ 7 7 -J -<n& 
tiiitw^73,74u)<nmm^wffim<nmmm* Table3.1 [zm^-n,0 z\nh<n 
wmmn&Mm^mm^mmmzttfr&izii, -i-if^n MAIL3.I Z%$TLXU 

M £ r a m £ w u %73&£tz\±%74&<Dm*mMtii£±^o 

Table 3.1: glMW^MfficOfilflfit 

« 

7 J K ^ 7 A 
TK 

v ; i / # o > f - 4 

^ 
SUS304L X f > 1^7i| 

g^iwnsm [cm-i] 
0.085 

1.487 

0.265 

4.000E-4 

10.5 

18 
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77 - K 7 - 2 FORMAT( 5F10.0 ) 

I - io PICHI : mn^mm [cm] 

11-20 PELETR i i # < 0 ^ g [cm] 

21 - 30 FUELR : WBLtf<nft¥& [cm] 

31-40 CROSS2 : &mtt<vm9m<7)mm^Mmm [cm-1] 

4i - so CROSSI : mmtt<nmft&<nufi,m£mMm [cm-1] 

mm 
i. ij~Y7-2 li IREG = 20 ~ 30 ( * - K 3 ) £>*&<*• I :<j&iffc &&0 

2. -«^^co^^r7)g| i i^^rr®f«£-fe*ni:1-^t, -f&;b*> CROSS 1 =0 fc-t&fc-tf 

3. W l tH "? J: < i ! S 1 - « « * f \ Mii#cO^H^ ( 137 P MGCL 7 >f 77 V -co^ 

I M C O ^ 7 3 , 7 4 m ) ( D u n m ^ m m n ^ m m m i Table3.1 1:00*1-&<, z\tib<r> 

^©^nw^npWEt lW^BfMf l f * *A -5^ l i , ¥MUMAIL3.1 i ^ f f L T E 
mw^rrffia£ep^L, n 73 ̂ ^ fc i i i s 74 ̂ coia£a%^ti!f J:I>0 

- 1 9 -
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77 - K 7 - 3 FORMAT( 3F10.0 ) 

l - 10 PICHI : BM?)fflM [cm] 

1 1 - 2 0 PELETR : BM<V^'& [cm] 

21 - 30 CROSSI : M t t C 0 $ i » C 0 g M ^ » f r a [cm-1] 

mm 
1. * - K 7 - 3 it IREG = 40 ~ 50 ( ii ~ Y 3 ) <D^^\Z-g^t % Z>0 

2. mmt^mmnmm^Mnmz^u t-t&t. •$**>% CROSSI = O t-tzt* 

3. w«m\%xx < mm-f&tmtt, mm^mm (137 & MGCL 7 ^ 7 7 ■; -<D# 

^igco^ 73,74 &) (Dum^mmmnmni: Table 3.1 1:1*0*1-£0 -n^co 
* f W « ^ i W g | | ^ I I S [ « : * « ! ) 4 i : i i , -BBftU MAIL3.1 £ ^ f L T g 
TO^IKfffiff £ ^ U $ 73 P£fc l i$ 74 ^coljt£gfJ|m(£U>o 

4. &«#<Ottv>j»£S£LO'*£>-?, Sa^ f J - ^ ^^ l iK^x . ^ ^o 

-20 -



JAERI-Data/Code 98-004 

3.2 m=f-m^.mmm^-^>mm^m 

i)~Y 2 MAIL3.I \x Table 3.2 \z^t}mMW&<nw:+mw$&mmtfnw-x&z>0 

co ITITLE <DMMxmBMWK<7)mw)=f*%i7zttii£\ *<r>®n<r>i&*®&®&tfnnz 
n, mmmmm^y Ymm\z\mzfiz>o BM^^^mtmmmfmziiBMm^^-n 

- 2 1 -
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Table 3.2: MAIL3.1 J M K ^ K & J K £ f t * - C £ S f t S W -

$&«£ 
U-H20 

UO2-H2O 

UO3-H2O 

U308-H20 

UF4-H20 

UF6-HF 

U02F2 / K M 

ADU(II)*1>-H20 

ADU(III)*2>-H20 

ADU(IV)*3'-H20 

UO2(NO3)2 *?#$ 
Pu(N03)4 &i$fo 

U02(N03)2 - Pu(N03)4 *®m 
Pu-H20 

Pu02-H20 

Pu02-U02-H20 

U02 ^ l / 7 h 

Pu0 2 ^ U 7 h 

MOX ^ U 7 h 

H20 

'M«J^-

*u* 
*U02* 

*U03* 

*U308* 

*UF4* 

*UF6* 

♦U02F2* 

♦ADU2* 

♦ADU3* 

*ADU4* 

*(U+PU)N03* 

*PU* 

*PU02* 

♦MOX* 

+U02-PELLET* 

*PU02-PELLET* 

*MOX-PELLET* 

*H20* 

*1) 3U03 • NH3 • 5H20 

*2) 2U03 • NH3 • 3H20 

*3) 3U03 • 2NH3 • 4H20 

ADU li Ammonium diuranate(!l*7 7 7 ^ 7 7 ^ 6 - ^ 7 ^ ) COB&KJ; 

- 2 2 -
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*U*. *U02*. *U03*. *U308*. *ADIK *UF4* (D^-f fiij^^^Ltz 

ij - K 6a FORMAT( 3F10.0, 215 ) 

1 - 1 0 ENR : 7 7 7?jt*isff [wt%] 

1 1 - 2 0 CONC : 7 7 >jftj£ (i£f£ti IOXIDE XWifct &) 

2 1 - 3 0 HBU : H / U J K ^ M J t [ - ] 

31 - 35 IOXIDE : CONC <7)J£f£f&SlJ^ 

= 0 [gU/cm3] mt 
= 100 [gU02/cm3] miL 

36 - 40 IT : /RcofiS [ r ] 

mm 
i. Vv'tt^^mtfKiltitfyyym&t H/u %-f-m&}t<r)#)^tzizij.-fc<nmi&tfi& 

ALi-^o LTztfnX CONC & £ \ W i HBU cov»f7i^5£^$El-fL(i 'J ;v^ CONC < o.o 

7>o HBU > 0 . 0 « S ^ i : i i , HBU i ; * c f # CONC 7& ffrg£ft£0 -7JC0NC > 0.0 7> 

o HBU < o.o c o i # ^ : < i , CONC i : * o ^ HBU m\%ZKZ>o 

2. ty}«*izm&tf&Z>t%£{mH£. U 0 2 « ) U ( i , CONC Srj-HBU c 0 M 7 j £ ^ ^ t 

So fit CONC > 0.0 #*o HBU > 0.0 1:*^o i 7 t , ^^tCli^E«)f#iV» CONC fc HBU 

cOffi^-^ ( H/U JKiHSglC&Jttt* 7 ^?ftj£fflim<Wffll|U*fc*^&) ( i S l t ^ o 

3. IOXIDE =100 £ ^ - ? £ & c o t i *U02* w ^ K G R ^ f t S o *-coftfecoj&ftt:M1: 

IOXIDE =0 fc1"£0 

4. H/u <Dfrmt£yyy*%ii-o 

5. IT (i 1 7 )^ lOOt: i f Wmmxm^X^^o n=0tt20VZ£imLtzzZtiZ%rL 

- 2 3 -
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*UF6* frj|%Lfcfc£ 
7) - K 6b FORMAT( 4F10.0 ) 

1 - 10 DUF6HF : UF6-HF J J I & M [g/cm3] (HF fî jfJMfc) 

1 1 - 2 0 ENR : 7 7 > ? I ^ B S [wt%] 

21 - 30 CONC : 7 7 >?IJS [gU/cm3] (CONC < DUF6HF ) 

3 1 - 4 0 P : UF6 COMJS [wt%] ( UF6/(UF6+HF) M J f c ) 

[r±jgc] 

1. UF6-HF <nm&&mtU.tittitff&tf%i^<nx\ i&&{zfcttz®8.ZAt)-tZ>>&mtf*> 
ho -5-cO - f f l t L T , 5.09g/cm3 (fij£ 20°C, UF6 « 99.5 wt% cOi§£-) £ W 

2. CONC =0.0 t-rtiii", S I & M W ^ £ t t £ 1 @ « S « ^ £ Uottftr-ii, s 
B&TOfc 7 7 > M c o & W i t : ! i - ^ c o ^ # ^ * ^ c o - t : \ 7 7 WUgcoATJii^fflt: 

3. U F 6 ^ / f ( i f i J f $ # t t « v > o UF6&J£*f?at M c o - t f i J £ T i ! 2 : £ » ^ f c * t L T 

Figure 3.1 t :^ i" D "Uranium Hexafluoride : Handling and Container Criteria," 

ORO-651 Revision 4(1977) 

- 2 4 -
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Figure 3 1: ffift UF6 W &]££#?£?) M $ 

- 2 5 -
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*(U+PU)NQ3* *ftfcLtzt& 
ij-Y 

1 - 10 

11 - 2 0 

21 - 30 

31 - 35 

6c - 1 FORMAT( 3F10.0,I5 ) 

CU : 7 7 > ? t J f [gU/l] 

CPU : 7 ° ^ h - 7 A ? I S [gU/l] 

HBU : M<Og?ttJf [mol/l] 

IT : M < O M [V] 

mm 
1. 7 7 > & r j - 7 ^ h - 7 A J i ) t { i [ g U / l ] XXlJ-fh0 

2. J]~ Y 6c - 2 -CA7j1-&7 7 > & ^ 7 > h - 7 Aco[^f£f$it<0£-ft<±^-f ft *> 100.0 

'Ml<%i1titf%b%\<*0 

- 2 6 -
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*(U-fPU)NQ3* frit^lfcfc 
7J - K 6c - 2 FORMAT( 7F10.0 ) 

1. CU > 0.0 fro CPU =0.0 coJf £• 

1 - 1 0 ABD(l) : 235Uco|5]f£#:Jt [wt%] 

11 - 20 ABD(2) : 238U <Dmmit [wt%] 

2. CU =0.0 fro CPU > 0.0 co^-g-

1 

11 

21 

31 

41 

3. 

- 10 

- 2 0 

- 3 0 

- 4 0 

- 50 

ABD(3) 

ABD(4) 

ABD(5) 

ABD(6) 

ABD(7) 

CU > 0.0 fro CPU 

238Puco|sH3:#:Jt [wt%] 
239PucO|0]f£#:lt [wt%] 
240Pu<7)|B!ftft:Jt [wt%] 
241Puco|0]f5:^i.t [wt%] 
242PuC0|sH£ftit [wt%] 

> 0.0 co±§£-

1 - 10 
11 - 20 
21 -30 
31 - 40 
41 - 50 
51 - 60 
61 - 70 

ABD(l) 

ABD(2) 

ABD(3) 

ABD(4) 

ABD(5) 

ABD(6) 

ABD(7) 

235Uco[B]f3;ft;jt [wt%] 
238U <nMfafc\t [wt%] 
238Puco[B]{£#:Jt [wt%] 
239Puco[s]l£#ib [wt%] 
24oPucol0]l£#Lt [wt%] 
241Puco|H]fi#lt [wt%] 
242PuC0[s]f£#Jt [wt%] 

- 2 7 -
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*PU*. *PU02* <D^-ftifr$:t%fcLtzt& 
7J - K 6d FORMAT( 7F10.0, 215 ) 
1 -

11 

21 

31 

41 

51 

61 

71 

76 

- 10 

- 20 

- 30 

- 40 

- 50 

- 6 0 

- 70 

- 75 

- 80 

CONC : ■/)), h - 7 ^ M ( ^ f i i i IOXIDE T"^ 

HBPU : H/Pu f J j C 7 « l t [ - ] 

WP238 

WP239 

WP240 

WP241 

WP242 

238PuCOlW]fift:Jt [wt%] 
239PuCO|0]f3:ftJt [wt%] 
240PuCO|sJf£ttrt [wt%] 
241Puco[H]f5:^t [Wt%] 
242Pu (7D[W]fift:J:t [wt%] 

IOXIDE : CONC (D^IWM^ 

=0 [gPu/cm3] £f£ 
=100 [gPu02/cm3] ijifi 

IT : TftcOfiS [TC] 

■ * ) 

1. CONC , HBPU &lf IT (T>W&\^t il - Y 6a tW\^Xhh0 HBPU t ^Tk^cO 

£^co 2 ^-v\ztt*btz(r)X\ &m$titz^0 

2. IOXIDE =100 £^5gT"££cO(i *PU02* <n^^\ZUbiXZ>o *PU* O ^ C l i f 

IOXIDE =0 fc-f-^o 

3. H/Puc07>4 t l i^r7°^h^7A£^to 

4. [elfi^itco^Itli 100.0 T-£(ttU£££,&i>0 

3.2.1 £]ff Pu02 *&* -H20 <7)£#$ fc H/Pu ffli^fflaJtOMffi 

W T ^ i ^ H P u 0 2 « - H 2 0 £ W : , %fc$t H/Pu JK^1@&Jti: £P^f£tttt£^£ 
*tf3-f£o 'ftUco^iy>co^^(^^x.(f^SU02^*-H20) i : o i> t (, fW] i ; # x . 7 j t ^ £ f t 

# m P u 0 2 « - H 2 0 £ , Pu02 fc^RSi:^fi:W7jci:7&^Hlcrfi'&L^%Si:#x.*o 
Puo2 <nmmi±mtamm&Tti-z>o MAIL3.I £fijfflLr, ; « j : T i % s w ^ i s * 

- 2 8 -
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Jf £**6&i§£i:ti, * - K 21 co ITITLE <D%mx *PU02* £ A T J U ^^fltj^-vco 
H- K6d £ ^ t t t i { f i : v \ 

ft- K6d|c0^mcO^-^, HBPU (H/Pu If,-f<@&Jt [-] ) \Z^^XmM-f h0 H/Pu 

^ M J t t l i , ®K*lz1sZiih7}:m.?<nmty°)i'h~yA}M+<D&<Dltx. M ^ c o 

7fC7>fl:£^t^^co l o - c * 5 0 H/Pu /SC3HH&Jtl^ «$&K<affij££3Etfctf>tf)^ 

m c o i o t L T , f & # £ ^ 7 YAyy-^XiiX <ffii^ft&0 tz.?>tfz\<r>lntem%* 
mmizmm^mmxa. H/PU w^m^)t\z\x^x. ^ArnvkTymz^-fmrntLxx 
<it^^h0 &&mt*.iz&'<z>jjmx\ ffimzH/Puj%Timiit\z^x£h0 

i^«Pu024#*-H2OcOPu02<0&-Jf £p(Pu02), *<0«£p(H 2 O) t t h t . 
H/Pu JrHB&Jtt&fe*) HBPU li^cOJ; n \,z&tZ\ttfX&Z>0 

HBPU_2-eiWr_P(H,0) A (PuQ*) 
PlW^A P(p^)' A(H20) {JA) 

Z.Z.X. A(x) ( i ^ x c o ^ - f l : , N^li7!K#Kng[-e*4„ £ * * £ ( « & ) £ a(a<1.0) 

p(J/20) 
p(Pu02) + p(#20) 

C03£ (3.2) £p(H20) i : o v ^ | ? ^ ^ ( 3 . 1 ) M U t 5 f c , ^ ^ H U o 

(3.2) 

M P ^ = 2 . - ^ - . 4 ^ = 3 0 - - ^ (3.3) 
1-a ,4 (#20) 1-a 

^co^ : J : i9 , ^ • 7 K ^ £ H / P u ^ : f ^ ^ J t ( : ^ ^ T ^ ^ o ^TMPCOTE^ IXi> ^ l o 

3 T | C $ 0 ) 3 £ « 2 
p(g 2Q) 
p(Pu02) 

co^: (3.4) £p(H20) i : o v > T # £ , ^ ( 3 . 1 ) t z ^ A t S f c , ^ c 0 ^ £ « o 

MW = 2'a'TSt = 30'a (3'5) 

- 2 9 -
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iX±x. %lhtlh 2mm<D$&m*H/Pufc*m&Mz&&x&zttm&x&tz0 

&£, ĉ ( 3.3 ) RVJX (3.5) -c-fflw.i&flUi, *< S-eui^w^ftiRnfflv^jtwe^o 
T, S S f f l W o I»:ii&o^fft]$co,t5v^ji£1£ffl-f£o 

i t ( 3.3 ) W i t ( 3.5 ) £fflv^T, -^Tk^frO.Ol Rlf 0.05 cOî M Pu02 « - H20 

<AH/PuJlC?-1@»Jt£«E#1-*^ iUTcO Table 3.3 Xi\zt£h0 

Table 3.3: ^7K^ 

£/K$ 

0.01 
0.05 
0.1 

H/Pu 
f^R^COTE 

0.303 
1.58 
3.33 

JSiHPmit 
H i ^TK 

[-] 
^ c o ^ i 
0.300 
1.50 
3.00 

I 2 

±co^frf>, •&7K^frftv^(^<hx.(i'0.01)*^7pi[i, ^^m^mmt IX 1 Rlf 2 co 
f * , f , H l o t k H/Pu ^ M J t f : A £ & J l ^ ( i & v ^ i : f r ^ £ o LfrL, ^TK^fr 

^ < {tz £z.l£ 0.1 )%&£ H/Pu JSC^HB&Jti: 10% i^hcOiiv^fr^L^o 
tt?£C, ^ T f f l W ^ / K ^ ( i M I : l t ( < 1 . 0 ) " C ^ o T , f l / ^ ^ r 7 b X~tt%\,*z\ £ 

- 3 0 -
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*U02F2* *%fcLtz£& 
7J - K 6e FORMAT( 3F10.0 ) 

1 - 1 0 ENR : 7 7>?j|fciJg [wt%] 

1 1 - 2 0 CONC : 7 7 7 ? t S [gU/cm3] 

21 - 30 HBU : H/U HCiHSicJt 

mm 
1. i cO'JM-cOJf^, CONC >0.0 fro HBU <0.0 & & ^ ( i CONC <0.0 fro HBU > 0.0 X 

&tt*i(iT&ib&^o CONC >0.0 fro HBU >0.0 cogl^-ti:, -ftahh. ^P#co#f t ( i I t 

2. mm^mi^^x^^^^o 25V, -fcx&h0 

- 3 1 -
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*MOX* ZftfcLtztZ 
7J - K 6f - 1 FORMAT( 4F10.0 ) 

1 - 1 0 CONC : (7 7 > + 7°^ h - 7 A ) ? l J f (J£ftli IOXIDE-?*! 

n - 2 0 HBUPU : H/(u+Pu) HCT-MJt [-] 

2 1 - 3 0 ENRPU : 7 > h - 7 AgffcH (Kffc&MJt) [wt%] 

31 - 40 ENR : 7 y >?IlisS [wt%] 

* ) 

7J - K 6f - 2 FORMAT( 5F10.0,2I5 ) 

1 - 1 0 WP238 : 238Pu (DMhlitlt [wt%] 

1 1 - 2 0 WP239 : 239Pu CO fflftftjfc [wt%J 

21 - 30 WP240 : 240Pu <7)|F|f£ftJ£ [wt%] 

31 - 40 WP241 : 241Pu nm&frik [wt%] 

4 1 - 5 0 WP242 : 242PuCO[H]f£#:Jt [wt%] 

51 - 55 IOXIDE : CONC <0 WJ&SlJi=-

= 0 [g(U+Pu)/cm3] J£f£ 
= 100 [g(U02+PU02)/cm3] %.& 

5 6 - 6 0 IT : TkcO^/f [°C] 

mm 
1. CONC, HBUPU Rtf IT WlR&VMi ii- K 6a £\%UX*$>&0 

2. u/(u+Pu) (Dfrmz^y y y t£y°)i< h~7Acofa -?££ 0 

3. 7°)i h-7A(e]fi#:Jtc0^ft(i 100.0 X%l}tll£% h £v>0 

- 3 2 -
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*UQ2-PELLET* £ jg% L tz t £ 
77 - K 6g - 1 FORMAT( 2F10.0 ) 

1 - 1 0 DTD : ^yUVm^. [gU02/cm3] ttzlt [%] 

11-20 OM : mmtt^m^mmt {o/M) [-1 

TV - K 6g - 2 FORMAT( 4F10.0 ) 

1 - 1 0 WU234 : 2 3 4 UC0 |e ] f i ^ i t [wt%] 

1 1 - 2 0 WU235 : 235Uco|B]feft:^ [wt%] 

2 1 - 3 0 WU236 : 2 3 6 UC0|s ] fe^J t [wt%] 

31 - 40 WU238 : 238U WlflJftftJt [wt%] 

mm 
1. D T D c o ^ ( i 2 i I 0 £ £ o Ot^li^Uy h co^frgtftlcO*§£-?, &Jgt :£i t£ 

ftltT [gU02/cm3] QtiLXmfei-Zzlj&iMz-im&tf 10.4 gU02/ cm3 &^li\ 
DTD =-10.4 t t 4 ) o t ^ ^ o l i , u o 2 * I g & M i : # 1 - £ ^ i ^ h»cottfrgt*n 

nm^x. -̂cofg£ [%] x%fe-t&zij&x$>z> (M*.i£<*\sv b&mtfuoim&m 
J$C0 85% &<bl£, DTD =85.0 <ht^)o f£^C0^£\ S !&»C0f tJ i : i i 7 °n ^ 7 A f r 

2. U02 * PU02 co 0/M (iJ|§&#j(:(i 2.0 T&£fr \ ^ K I J S i & f f i t ^ F & f c a o 09 

x.(i\ B*i%i?-i)mttffi<Dmfr&%nm%iW.(TCA) TM$fr*iT^*?jiugj£ 2.596 % 
CO U02 ̂  U 7 h co O/M Ii 2.04 Xh h o 

- 3 3 -
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*PU02-PELLET* £ J § 5 g L £ £ £ 
77 - K 6h - 1 FORMAT( 2F10.0 ) 

1 - 5 DTD : ^ 7 U ^ f S [gPu02/cm3] ttzit 

n - 2 0 OM : mmtt&mw^imit (O/M) [-] 

7J - K 6h - 2 FORMAT( 7F10.0 ) 

l - 10 
11 - 20 
21 -30 
31 - 40 
41 - 50 
51 -60 
61 - 70 

WP238 
WP239 
WP240 
WP241 
WP242 
WP241 
WP237 

238Pu<o[HH£fW£ [wt%] 
2 3 9 PU<O[HH£&]£ [wt%] 

240PuCO|l]fifrJt [wt%] 
241PuCOfB]fif$Lt [wt%] 
242Pu (nmiLftft [wt%] 

P u ^ c O ^ A m c o l : [ppm] 

Pu cfcO^NpCOl; [ppm] 

mm 
1. DTD Rlf 0M CDTOlWi ii- Y 6g - 1 t \s]ffio 

2. [ppm] tit [fig/g] , -fbteh [10-6g/g] <OZ£X, 10-4 [wt%] U ^ L t ^ o 

- 3 4 -
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*MOX-PELLET* £ J t ^ L £ £ £ 
77 — K 6i - 1 FORMAT( 3F10.0 ) 

1-10 PUI : -f)VY~'1A%\\:&{m\:mm.mt) [wt%] 

1 1 - 2 0 DTD : ^yyY®& [gU02/cm3] itz\i [%] 

2 1 - 3 0 OM : g ^ t t ^ ^ m i t (O/M) [-] 

77 - K 6i - 2 FORMAT( 4F10.0 ) 

1 - 1 0 WU234 : 234UcOlH]fi#:lt [wt%] 

1 1 - 2 0 WU235 : 235UcO(fJjfi^Jt [wt%] 

2 1 - 3 0 WU236 : 236UcO[W]f£ftJt [wt%] 

3 1 - 4 0 WU238 : 2 3 8 UcO(0]f i^J t [wt%] 

mm 
1. DTD Rlf OM c o « i M i ii - Y 6g - 1 £ |WJ$0 

ii - K 6i - 3 FORMAT( 7F10.0 ) 

1 -

11 

21 

31 

41 

51 

61 

- 10 

- 20 

- 3 0 

- 40 

- 50 

- 6 0 

- 70 

WP238 

WP239 

WP240 

WP241 

WP242 

WP241 

WP237 

: 238PU commit [wt%] 
: 239PucOlB]f£ft:J£ [wt%] 

: 240Pu coisjfi^jt [wt%] 
241PucO(B]fi#j:t: [wt%] 
242PucoIsH£ftit [wt%] 

Pu 4"C0241Am coft [ppm] 

p u 41 co 237Np COM [ppm] 

- 3 5 -
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*H20* %ftfcLtz£& 
* - K 6j - 1 FORMAT( 15 ) 

IT : TKCOM [TC] 

mm 
1. I T c o « i > ( i ti-\f6&£mtiLo 

- 3 6 -
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3.3 >Jlffl*t*4WBR^-1HttffiJiW*iJffl̂ at 

ii-Y 2 CO MAIL3.1 Ii Table 3.4 t:7j^M^KcOJEiM@M)S£MLTi>& 
ITITLE co9dmx. m^ifz^^n^m^H-^z\comizii^xmmttn£. ^CO^KCO 

m^y Ytrnhfiho &m%<ow.^&%feJkTf*<onmzfemLtzmL7*-9<oum\tm 
3.3.1 MX&^ho 

- 3 7 -
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Table 3.4: MAIL3.1 frfi/itStfLffi&RWilfcgll^ 

mn % 

7 i H - 7 A 

^ 7 ~ 7 A 

SUS-304 7 f 7 1 / 7 $ $ 

SUS-316 7 T - 7 1 > 7 | 1 

y > * 0 ' f - 2 

V ^ 7 7 0 ^ - 4 

7 i > * - > 7 7 7 

7 7 7 r ;U h 

r / H ' J 7?*(13wt%B203) 

*° ij i f i> > (10wt%B2O3) 

tfVzc-f-Uis (20wt%B2O3) 

# ij i f 1/ y (30wt%B2O3) 

zi>9')-h (2.6wt%B203) 

n y 9 'J - h (0.26wt%B2O3) 

7-f 7 1^7^(1.0wt%B) 

** 7 ;u 

^ j h * 7 * ( B 4 C ; 78.26wt%B) 

mm%m^ 
*AIR* 

♦ALUMINUM* 
*LEAD* 

♦CADMIUM* 

♦HAFNIUM* 

*SUS-304* 

*SUS-316* 

*C-STEEL* 

♦ZIRCALOY-2* 

*ZIRCALOY-4* 

*PLEXIGLAS* 

♦POLYETHYLENE* 

♦ASPHALT* 

♦CONCRETE* 

♦ 13%B-GLASS* 

* 10%B-POLYETHYLENE* 

♦20%B-POLYETHYLENE* 

*30%B-POLYETHYLENE* 

*2.6%B-CONCRETE* 

*0.26%B-CONCRETE* 

*1%B-SUS* 

*BORAL* 

*B4C* 

- 3 8 -
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3.3.1 MAIL3.1lCffljft*nr^*«l5a**, «&W* *fe=FmtoW<»fc=FmW&& 

^ i e f - ^ 4 ' Table 3.5 fr^> Table 3.27 lC^i"0 - tlb<n?- 9 <n\%mz\±T#if 

Yu%t LX 6.022045xlO23 £l£fflL£0 ClO' f i f i f t&MCMff£ t iX&t) . i> L M 

c O l f i ^ S o X J I ^ - M M £ f i J f f i L £ v ^ £ i : ( i , ^ 7 ^ - f > MATTER coJ t f f i^£-

- 3 9 -
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Table 3.5: £^coDjCiH@&M 

ffi« 

mm [g/cm3] 

$ # [vrtJQ 

^ ^ u ^ a - j g 
[atoms/barn • 

3lfflX& : 

mn=? : 

: 0.001249 (20*C) 

cm] 

'hUUft 

P5j£ia 

+AIR* 

H 

C 

N 

0 

H 

C 

N 

0 

-

0.001 

1.2554 

75-470 

23.233 

7.1991X10-9 

7.5847X10-7 

3.9099X10-5 

1.0538X10- = 

ffe, "mmmv&Tzm—^m*ioo# ♦ uyiwim 
-," JAERI-M 6928, p.33(1977) 

- 4 0 -
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Table 3.6: 7 ^ 5 ~ 7 AcOl£iH@MJf 

7 ^ ^ - 7 A 

g g [g/OTI3] 

$ # CwtX] 

[atoms/barn • 

SlfflXiK : 

: 2.699 

AI 

cm] AI 

'hlllUt— 

PSiffffil— 

: loo 

: 6.0244X10-2 

- , " JAERI-M 6928, p.33(1977) 

• ny^mm 

S&S'J^ : *ALMINUM* 

- 4 1 -
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Table 3.7: &OJ5iCT1B&$JJ£ 

& 

&Jg [g/cm: 

$ # [wtJO 

/sc^dwasg 

5 l f f lX« : 

KSS'J^ : 

>] : 11.340 

Pb : 100.0 

; [atoms/barn 

psifiia-—," 

*LEAD* 

• cm] Pb : 3.2960X10"2 

" i g E « * 4 o « ¥ S : « — + 1 ^ 100*¥ 

JAERI-M 6928, p.34(1977) 

7 /7-?&20# 

- 4 2 -
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Table 3.8: ii Y% 7 AWJj^lB&ffi jg 

UY5.*)J*Oif£) 

mmitTlttlMifittmbtL. #K£7A©Ji r^M£112 .3438 tbTJ im@&g; 

S ; ^ [g/cm3] : 8.65 

m=Fmm.&m cd: 4.6367x 10-2 

[atoms/barn * cm] 

BWllll>iBa?±(1977) 

Slg'B1 : *CADMIUM* 

- 4 3 -
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Table 3.9: ^ 7 - 7 A [Xf*) <OHT-lS$tM 

nyzzVAtt?*) 

mmRVftiift tiTsaxss^ e> ? is b &. 

g g [g/cm3] : 

ft&itimmi 

i&=?mtm&. 
[atoms/barn * cm] 

susxtt : " 

13.08 

"<Hf 

"«Hf 

177Hf 

178Hf 

17flHf 

180Hf 

" < H f 

176Hf 

177Hf 

178Hf . 

179Hf 

18DHf ; 

S l t ^ l 

: o.ie 
: 5.2 

18.6 

• 27.1 

13.7 

35.2 

7.0637X10-5 

2.2957X10-3 

8.2116X10-3 

1.1964X10-2 

6.0483X10-3 

1.5540X10-2 

m," £&£/£ 

fflftfr : *HAFNIUM* 

- 4 4 -



JAERI-Data/Code 98-004 

Table 3.10: SUS-304 X t 7 l^7£«cOJii^-'f@MJf 

SUS-304 yr'y v%m 

g g [g/cm3] : 

$ # [wt*] 

li^ll&gg 
[atoms/barn • cm] 

SlfflXSK : >Y\1\ 

7.91 

C 

Si: 

P: 

S: 

Cr: 

Mn: 

Fe: 

Ni: 

C: 

Si: 

S: 

Cr: 

Mn: 

Fe: 

Ni: 

0.08 

1.0 

0.045 

0.03 

19.0 

2.0 

67.845 

10.0 

3.1729X10"4 

1.6962X10-3 

4.4572X10'5 

1.7408X10"2 

1.7343X10"3 

5.7872X10"2 

8.1116X10-3 

( P l i f f l U ; ) 

t£— 
p 6 i s<e i— 

S&SiJ^ : *SUS- 304* 

flh "ii<fS5*3t-fcl/nS'7S*<; d a t t ^ - i nnsf • 
1l!J\ K^wHviA^i<iJh+j±LKi '+'Ct J 1UU&4-* 

-> " JAERI-M 6928, p.35(1977) 

if y ■? B2on* 
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Table 3.11: SUS-316 X t 7 I^7§fcoJg<iH!M-J$ 

SUS-316 7,7-yuzm 

mm [g/cm3] : 7.91 

$ # [wtX] C: 

Si: 

P: 

S: 

Cr: 

Mn: 

Fe: 

Ni: 

Mo: 

m^m&ms. c: 
[atoms/barn • cm] Si: 

S: 

Cr: 

Mn: 

Fe: 

Ni: 

Mo: 

0.08 

1.0 

0.045 

0.03 

17.0 

2.0 

65.345 

12.0 

2.5 

3.1729X10-" 

1.6962X10-3 

4.4572X10"5 

1.5575X10"2 

1.7343X10"3 

5.5740X10"2 

9.7339X10"3 

1.2421X10-3 

(.?im®ltz) 

!lffl£SK : 'bihmzz 
Vii&m— 

ftiK " ig |gW^CDS|^» 4>tt^l00£?« 

-̂  " JAERI-M 6928, p.35(1977) 

• ify?mm' 

SKfll^ ■ *SUS-316* 
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Table 3.12: j ^$ iC0f£ iHI$ :^g 

mmm 

SS34. SS41. 

Mn. S i . P. S. 

S ? g [g/cm3] 

$ # [v t f ] 

JS^l iSS-g 

ÎfflXfi* : 

$ » J ^ : 

SS50. SS55©E38ISl^JIS5SiSTslS:*tLTt''5. ^ f i l t ^ i O 

c^-&t:o RWbft&&£fc%*vxr\z.:KT. 

: 7.8 

Fe : 99.1 
c: 0.32 

Mn : 0.30 

Si : 0.20 

P : • 0.04 
s : 0.04 

[atoms/barn • cm] Fe : 8-3319X10-2 

C: 1.2514X10-3 

Mn : 2.5650X10-'5 

Si : 3.3449X10-'5 

P: 6-0660X10-5 

S : 5.8599X10-5 

©a #&$&&£, "i\sj\yY7vjp mn," P.315 ci983) 
©Bxms&^m, "mmmn," #.#«*) (1975) 

*C-STEEL* 
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Table 3.13: Vfrii n 4 -2 cOJKiMSMS 

y ^ T j n - f - 2 

TKX«oa2.4«t'eD ns^aofttffff'Jj ©il*><?3lfflbfc. 

S;Jg [g/cm3] : 6.55 

$ # [ w t t ] Zr : 98.21 

Sn : 1.50 

Fe: 0.13 

Cr: 0.10 

Ni : 0.06 

Hf : 70[ppm] 

JS^Uffc&Jg [atoms/barn • cm] Zr 

Sn 

Fe 

Cr 

Ni 

] 7 4 H f 

176 H f 

177 H f 

n«Hf 

179H f 

180Hf 

^mxifc : S#;MIE«S =»a*s 
Bflxsiirifflttcis??) 

4.2465X10'2 

4.9797X10'* 

9.1782X10-5 

7.5861X10-5 

4.0314X10-5 

2.4761 X10 ' 9 

8.0473X10'8 

2.8784X10'7 

4.1937X10-7 

2.1201X10-7 

5.4472X10"7 

mm. "WFHPW®Ay vz?vt," 

SJS'J1? : *ZIRCAL0Y-2t 
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Table 3.14: y)Vi] U j -4 <Dl&-fMM 

yjUiaj-1 

mm [g/cm3] : 6.553 

J&ft Twt%] Cr: 

Fe: 

Zr : 

Sn: 

j%=?®n&m c r : 
[atoms/barn * cm] Fe : 

Zr : 

3\m$:& : 'hihm- m 
P5i£ltt—, 

0.099988 

0.20998 

98.240 

1.4510 

7.5891X10-5 

1.4838X10"< 

4.2982X10-2(Sn^-t^) 

, "mmmommn—^s^ioos* ♦ xy^mom 
" JAERI-M 6928, p.35(1977) 

KS53>Ĵ  : *ZIRCAL0Y-4* 
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Table 3.15: T'U + y / ^ ^ ^ T f l ^ S 

7 b 4 ^ 7 

7" b 4^77" 

7 ( y 5 7 M ?£ V b - r 7^75^y £ . CH2:C(CH3)C02(CH3) ) 

7 7 t i * S c D Rohm & Haas %>/*=.—<D&Bftj&-ll$>Z. aw**** 
*3«>Tja»attnn2ttc!)iii*TN w t t K S ^ a f l f c K f c B * . *

3
^ : ^ : ^ * * , , $ 

*fc<^4><Dfc*STfc^4><Dfc-«8fiai<&*ai* ££Tttm=tcDx-

8 : g [g/cm3 

$ # [ w t « 

flHHI«i!&K 
[atoms/barn -

^\mscm : 

BW'J^ : 

] : 1.185[g/cm3] 

H : 7.84 

C : 59.59 

0 : 32.23 

H: 5.5509X10-2 

cm] C: 3.5404X10-2 

0 : 1.4735X10-2 

Grover Tuck and Inki Oh, "Benchmark 

Low-enriched Uranium Oxide Systems 

0674, Table XIV and Table XV (1979) 

♦PLEXIGLASS 

JJkTfi.?. 

Cr i t i ca l Experiments on 

with H/U=0.77," NUREG/CR-
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Table 3.16: *''J x f - b XOfiKiMSMlf 

, - K V x ^ b ^ . (CH2)„ 

TE:£«<D2.4.2JSa>£&&£3lfflbfe. fiE»[wtX]tt-(fc*5C*<&#«>&. 

8?g [g/cm3] 

$ # [vtaa 

JFRM1&&& 

SlfflXift : 

: 0.92 

H : 14.29 

C: 85.71 

[atoms/barn * cm] H 

C 

BfiJXHIfiBaa:(1977) 

7.8550X10-2 

3.9535X10-2 

£<&. " JEW** * *^ Z/FzTv9," 

SSJS'J^ : ^POLYETHYLENE* 
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Table 3.17: 7 7 7 7 )V Y £>J5K^1B&?!?J£ 

7 7 7 7 A h 

7 h b - H 7 7 7 y ; i ' h i : 7 n - > 7 7 7 7 ; i ' K D - ^ i ? I * ^ 5 

8;g [g/cm3 

$ # [wtX] 

JfC^H&gg 

^mSitt : 

&&H- : 

] : l.o 

c : 85 

H: 10 

s : 5 

[atoms/barn • cm] C : 

H: 

s: 

4.2617X10-2 

5.9784X10-2 

9.3909X10"* 

©B2Mt££IE, 'Mt^ttK &£2BS tfffllg," 
© "fc*J&Jgi^!JCD777 7 ^ h S H t & g 7 7 7 7 
±14ffflG«»," ftffibtf- h N841-73-17,fitfjtf* 

♦ASPHALT* 

■ 3 . 

p.549(1975) 

^ r BHtttOS 

- 5 2 -
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Table 3.18: # f i 3 > * V - h <7>fi£^MM 

*»=»: '? y - h 

3 ^ 7 •; - h oaiffittXKK A -̂  r * « t * . 
312.6 (p. 16) a>* 

®ig Eg/on'D : 

fi£# tg/cm3] : 

M^H&SJg 
[atoms/barn • cm] 

51/Bbfc. 

2.302 

H: 

o : 
c : 

Na: 

Hg: 

H : 

o : 
c : 

Na: 

Mg: 

0.023 

1.220 

0.0023 

0.0368 

0.005 

1.3742X10-2 

4.5919X10-2 

1.1532X10"*. 

9.6395X10"* 

1.2388X10-* 

CCT?WU T f E t t R c D ^ - * * 

Sl/SXift : ®¥&ffifr&=?-?>&£m®i&ftta.$lVii 
7 , " iz^i>^mma988) 

S&g'J^ •' CONCRETE* 

AI : 
Si : 

K: 

Ca: 

Fe: 

AI : 
Si : 

K: 

Ca: 

Fe: 

Ii'. 

0.078 

0.775 

0.0299 

0.100 

0.032 

1.7409X10-3 

1.6'617X10-2 

4.6052X10'* 

1.5025X10-3 

3.4492X10"* 

"B*3c±- ' \>K7 ' 'y 
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Table 3.19: 12.9 % « A 0 ' r > h ' J 7 : T c O J ^ « » 

1 2 . 9 2 * 7 » A * > 9 >7 i / 1 V > 7 \ B 2 0 3 # ^ ^ 1 2 . 9 w « 

*^S&IA ♦) ^ * ^ b v ytntm&wiis^ T*&X. B2O3* l o x ^ m ^ * b x ^ * . 
SaS^7y^7i iS i02 ,B 2 03,Na20,Al203^*-&*. ffl&KJ&bX8KftM$0Dl4nan# 

tt£*lX^-5. ^(DtzlblZ. 

*&7£X£*^. Z.Z.-UU. 

o r - ?£—fljh bx^-r. 

* ' 5 * A » j ^ 7 i ' t ' ; > y K : « ; f f l * * i * « i a f i f c t f ^ ^ 

T S E X t t O * - 1 5 . 2 . 1 * ^ 5 l f f l l / f c Pyrex Brad »7740 

£J& [g/cm3] : 2.23 

$ # [wtX] Si02 : 

B2O3 : 

Na20: 

K 2 o : 

AI2O3 : 

m=?-m&mm s\: 
[atoms/barn • cm] 10B : 

» » B : 

Na : 

K: 

AI : 

0 : 

80.5 

12.9 

3.8 

0.4 

2.2 

1.7922X10-2 

9.8533X10"* 

3.9911X10-3 

1.6467X10-3 

1.1405X10"* 

5.7952X10-* 

4.5198X10-2 

^IfflXiW : " H I | A 7 F 7 ^ ^ , " N841-78-44 

ISS'J1? : *13XB-GLASS* 
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Table 3.20: 10 % M A <0 tf 'J ztz-f- UXDfo f M M 

loxTt^mx^^vzcf-uy. (CH2)„-

*^3RttB203O*»fe-6T?gata*=h-*, 

a—5-f h-BFCDfiJt#33*>63IJBb&. 

B2O3. e2o3-§^r^iow« 

mmRUf&ttit. TIZ*-- A - O S l F q * -

ffijg [g/cm3] : 0.983 

f&ft [wtt] B 

H 

0 

C 

3.10 

12.86 

6.90 

85.71 

J£^1®&8;Jg [atoms/barn • cm] H: 

0 : 

c : 
> « B : 

» B : 

7.5530X10-2 

2.5529X10'3 

3.8018X10-2 

3.3607X10"* 
1.3612X10-3 

^mim : maxmmm 

t̂ SU F̂- : *10%B-P0LYETHYLENE* 
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Table 3.21: 20 % M A •} #V i f b >coi«iM@»Jg 

2 0 % * ' 5 S A « ) ^ i ; x ^ b > . (CH2)n-

*«?*UtB203O*&*Ta9B#*l« . 

a - ^ - f h-BF®fiJe#*;&>fcSI/BO&. 

B2O3* B203#n^20wta; 

mmRVf&tHt. T&s-ij-cDm&zzz 

ffig [g/cm3] : 1.036 

$ # [wt« B 

H 

0 

C 

6.20 

11.43 

13.80 

68.57 

JE^ffflftffiK [atoms/barn ♦ cm] H 
0 

C 
IOB 

UB 

7.0751X10-2 

5.3811X10-3 

3.5617X10-2 

7.0836X10"* 
2.8692X10-3 

?ifflXiK : fmxmmm 

gSSiff : *20XB- POLYETHYLENE* 
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Table 3.22: 30 % M A <0 *°') if- b 7 c O ^ « M 

3 0 X * 7 ^ A « 3 * ' ; x ^ b > . (CH2)n-B203. B203#=t^30wt% 

fr'ymtBzOsQftti-zxmuztiz. mmms^mt. rssy-
a - 9 - f r-BF(DJ&9-^e>3lfflbfc. 

-A-<DSIffi*~ 

&ig [g/cm3] : 1.095 

/ $ # Cw«] B : 9.30 

H : 10.00 

0 : 20.70 

c : 60.00 

JSRH!8t£jg [atoms/barn • era] HI 6.4525X10"2 
0 : 8.5313X10-3 

C: 3.2940X10"2 

, 0 B : 1.1231X10"3 

"B*. 4.5489X10-3 

sifflXK : ft%\xmm$m 

ftftfr : *30XB-POLYETHYLENE* 
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Table 3.23: 0.26 % M A <0 zi y 9 V - Y W . i M S M J g 

0.26X#9*A«? n > 7 ' ; - - Y. B203^ :t$0.26wt% 

KVmX'OziyW-Yl** *9**£«r*f f iW6:a>$ i ; -My5A0T 
o<e>n^. rtmXlttKV^WfitbX^J-y^J K /Kna^-f h. rub 
^ + -f K ^ O T ' J S ^ W e ^ * . ^^e>CDifiJc»ttSi02,At203,Fe203,CaO> 

MgO,St/B203XS5. fiSB^CD^SteWMHU ^ b S ^ E X * 
* a * - 3 * K » » B*'J. « « « » * > « £ l / T ^ O T f * 

•?x*>m.mz&-o-c 
7 f c ^ S t A * ) n > 7 x)-h<D 

# 9 * « £ f c 3 > * V - h f f i « t t — S T t t l " ' . £ £ X t t . ■N-fi>+-f hfcffiAbfc 
3>^V-KD*Si:afiR<D-*«*TeEXiK*^?lfflL/&. 

& & [g/cm3] : 

f&tt [wtt] 

JE^ftftg 
[atoms/barn ♦ cm! 

3.577 

H : 

B: 
c: 
o: 

Mg: 

Al : 

H: 

] I ° B : 

I « B : 

c: 
o: 

Mg: 

Al : 

0.4 

0.1 

0.2 

33.8 

0.7 

1.0 

8.5488X10-3 

3.9488X10-5 

1.5978X10"* 

3.5868X10"* 

4.5506X10-2 

6.2039X10"* 

7.9836X10-* 

Si : 

s: 
Ca: 

Mn: 

Fe: 

Si : 

s: 
Ca: 

Mn: 

Fe: 

8.3 

0.4 

7.3 

0.1 

43,7 

6.3659X10-3 

2.6873X10"* 

3.9234X10-3 

3.9209X10-5 

1.6849X10-2 

SlffiXift : " - f e ^ 7 r - S f t i ^ $ g , " Vol. 11(1957) 

SIJS'J^ : *0.26%B-C0NCRETE* 
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Table 3.24: 2.6 % M A <0 a y 9 ^) - Y n&^ffi&y&fc 

2 . 6 X * 7 3 S A 9 : 3 > 7 ' ; - K B203-t5&^2.6w« 

* 7 « A 9 ziy-9 V - r It. * 7 i £ £ - i - l r f 3 £ £ 5 ^ £ : 3 > 7 V - r KjgAbX 

o < <?*i5« flSlttft*9*#!&«?54: b X A -Y $/ + ■Y K TKXZIJJJI-VJ K z v i 

-77-1' K yyzrVE&ifi&tf*>**>*. £ft<c>©£fi£:»-tiSi02JAl203,Fe203,CaO, 

MgO,Sl/B203X$5« tffiS^O/tx^W&'&SU. |S|l5fJH5-e&oTfc£itSt;L«koT 

H & 3 ? ; U ; H £ . fcW. « 8 f t t * f c f f i £ b T ^ * © T ? . * ^ 3 R f A « ? 3 > ^ V - r © 

* « 5 3 R « S i : 3 > ^ y - h S B g U t - S T « c ^ . ZLZT'it. ^- f$ ;+- f hfcSAbfe 

3>^U-KDSBSi:afiK(D-f5tJ*T5BX«*>^?lfflb&. 

SJJg [g/cm3] : 3.489 

fi£# [wtf] H: 
B : 

c : 
o : 

Mg: 

Al : 

%.=* m&mm H : 
[atoms/barn • cm] 10B : 

H B : 

c : 
o : 

Mg: 

Al : 

0.4 

0.8 

1.6 

33.4 

1.4 

0.8 

8.3385X10-3 

3-0781X10"* 

1.2468X10-3 

2.7989X10-3 

4.3861X10-2 

1.2103X10-3 

6.2297X10"* 

Si : 

s: 
Ca : 

Mn: 

Fe: 

Si : 

s: 
Ca: 

Mn : 

Fe: 

3.5 

0.5 

13.0 

0.3 

39.4 

2.6184X10-3 

3.2765X10-* 

6-8151X10-3 

1.1473X10"* 

1.4871X10-2 

3lffiXi& : " - f c 7 7 r f t f f i 3 W Vol. 11(1957) 

&Wf- : *2.6XB-C0NCRETE* 
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Table 3.25: 1.0 % M A •) 7 f > b X g l c o H i H S M S 

1.0X*7ffA<9 7 x 7 b 7 § 8 > B#W^1.0w« 

£S2tt&©£gt*fi$©- HWfcs TS2£ift*> e.?ifflbx^f • 

8 ; ^ [g/cm3] : 7.84 

tft# [wtX] Fe : 

B: 

Mn: 

Si : 

Cr: 

Ni : 

jw^mnmm Fe: 
[atoms/barn • cm] 10B : 

> > B : 

Mn : 

si : 
Cr : 

Ni : 

64.1 

1.0 

1.65 

0.64 

18.3 

14.1 

5.4169X10-2 

8.6461 XIO"* 

3.5021X10-3 

1.4180X10"3 

1.0759X10-3 

1.6617X10-2 

1-1340X10-2 

C: 

P: 

s: 
Mo: 

Cu: 

c: 
p : 

s: 
Mo: 

Cu : 

0.03 

0.01 

0.01 

0.11 

0.05 

1.1792X10"* 

1.5243X10-5 

1.4725X10-5 

5.4137X10-5 

3.7149X10-5 

3lffl£i& : "Pu»««©ES^±)B«f¥ii©ttSEfcffi:ffl(l),"ftWJb*-h 
N841-78-44, fi73*F • ffi«3|BHSlft*»E8(1978) 

S^ i f f : *1XB-SUS* 
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Table 3.26: tf'7 ;K7)ig£-f f @ « S 

Tti^Jl. B^=Pr^l5.5w« 

)l$zz<9AfaX&Ait£fo:tt(D$it?aT<$:S. 7fJIRn
n
n©«J¥l;U/4&l/l/8-f > ^ T S * . 

mm [g/cm3] : 2.53 

fiSc7> [w« ] AI : 80.0 

B: 15.5 

c : 4.5 

Al : 4-5174X10-2 

l "B: 4-3247X10-3 

" B : 1.7517X10-2 

C: 5.7081X10-3 

?lffl^iK : 5£Ji|lEi£. H&a$S £*£, "JSWtt f l - 'O K7>y7," 
awxn^r^Kig??) 

Itfc&J?- : *B0RAL* 

w.=?-m&mm 
[atoms/barn ♦ cm] 

- 6 1 -
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Table 3.27: J ^ l L M c O l g i ' ^ M l f 

£ { k * * * 

EXiKfflSIV«©^8.1A^?lfflLfco * ^ * i : l i , , 0 B £ M L£fc©<!:3^*|I]{£# 

£ g [g/cm3] : 2.51 

$ # [«tX] B: 78.26 

C: 21.74 

[atoms/barn • cm] ' 'B 

C 

2.1663X10"2 

8.7746X10-2 

2.7359X10"2 

?lfflXiK : fiSJILE^ =I,&ffi E4B^ "&*&&&"> Y7'y 9. " BfiJl 
H«f fem (1977) 

g ^ i j ^ : *B4C* 
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4 MAIL3.I <Dmff£&tci>r<Dn:£M$m 

i. m&*>tz<o(r)®m&£&m%m<7)&(r>M% 

i>^mixmj&2tih$m<7)mm$kxm *i. &<n&x-5-z.btiz0 

(&w.mm(n%.)=(zz.*)\,#-&&) x (Mx-mm) x 130 x 2 (4.1) 

MAIL3.1 Ii . Table 4.1 C / T t J : T i : ± ^ D ?'7 Acogr̂ iJ A T*fB1gJ§#fW&£fif5E 

L T ^ o ^ U & £ J:^:@d£iJA<7)-t?£(2 1400000 &C0T\ 137 ̂  MGCL £#BBf 

*J§£KJijg:;*;-Cl «£«*£») 39 M , 26^MGCLW^r^H(i 207 $ S £ "Cft £ 

t £ § # f o » £ # # > , @d?iJAco^y££^ML&tttU£££>&i>0 

Table 4.1: MAIL3.1 ± 7 * n ^ 7 A 

C 
C PROGRAM MAIL 
C ARRAY SIZE = GROUP X NUCLIDE X 130 X 2 
C 

DIMENSION A(1400000) 
CALL DTLIST 
CALL ARRAY(A,A,1400000) 
STOP 
END 

2. f-table OSJSrttf 

MAIL3.1(i. &&llRVt12\lzm%XbtitzmmUBt{T1, T2)#£fcSMGCL7-

^ 7 7 , J - c o # f-table £fij$[*!jf LT, ft^cOy&g T( Ti < T < T2 ) W H i l M 

»£ff -#-C#*o l iLSMF 7 >f 7 7 U - c o ^ S f i j f ti"C# %^(DX. UBt Tx Rlf 

T2 COSMF 7-f 7*7 U-co ̂  *, T \Z jliS <Dm£M&(V 7 ^ 7 7 'J - « # 31 KlRliS 

- 6 3 -
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ii - Y 1 

3. h-table 

h-table I i . %tf£. 137 # 20t:cO MGCL-J3 i:co&ffi;t£ t l T V ^ 0 MGCL-B-IV [C 

4. # - K4ft/£±Wr±i£ 

i « * i ^ t&mmm** 2 rnxx^m-th z. t ax $ & â 

5. MGCL-J3.2 7 ^ 7 ' J - i : o i > T 

MGCL-J3.2 7 ^ 7 7 ' J - c O ^ t S l i ^ l O ^X&^ho i£v>#5fc,Lc07 >f 7 7 'J - T 5 ? £ 

^c?fL*CLi:tcffirx.T, MAIL3.1 (i>lc0 7 ^ 7 7 ' J - « & & * > & J: 7 Hi&ftLT 

£>&o « c O g l 3 * c o A 7 j * ' ^ KWfcjW;{JMGCL-J3.2i: lS-f&Haftl i-#Jfc^ 

T5?, "MGCL-J3 ' ' fcv*7^£"MGCL-J3 .2"fc^*^;L*U£<U> 0 (tz£x.l£ 

cO|t?£co«) 

4.1 Shell Script t 7 7 < J K & I * 3 « # 

Sun FORTRAN ^ f f l t > T 3 > A M J ^ ' J > ^ ? t l / : MAIL3.1 X g f f M - t 7 h- £ f t 

$ 1 " &*i£-co Shell Script <D— ffl* Table 4.2 iZTfi-to MAIL3.1 W^lfr K# i? fc i«S*8# 

C O - I ^ Table 4.3 H ^ i " 0 Sun FORTRAN tCfcHTIi, open tt^ ffi L&V>X file C 

T ^ - b X ^ f ^ . ^! lx . l i "^##- t 11 « 7 r ^ i f ) fo r t . 11 CO J: 7 4 for t .unit-number 

cof f^co^ ficofile %7 9*z?\-$hZ\ t fcflJfflLT, « 7 ? - t : 7 £ t l & file I: symbolic 

link £31oXV>&0 fl&co#iMi:M>T{i. x 7 * ^ h-X open £ t l & 7 r >f ^£75sJg&J§ 

£-7is£>£c0Xy±:#£g-t&o tz£x.\X* HP coi§£- | : i i , f t n l l coj: ^ & ftnunit-number 

mttC0%,mZ^t & file izry t ^ YXT 9 -t^Ztiho ^t^Xn^^^iZit. symbolic 

link % fc « t & d i: -Cttftit & o 

- 6 4 -
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Table 4.2: MAIL * ^ f r t £ Shell Script 

#! /bin/csh 
# 
# This is a shell script of jacs (MAIL3.1 only) 
# 
# 
# enviornment value 
# 
# JACSINP is an absolute path of input file. 
# MGCL is an absolute path of MGCL. 
# MAIL is an absolute path of MAIL3.1(include the executable) 
# HTABLE is an absolute path of H-TABLE 
# example of execution. 
# ./jacs mail.inp > out.file 
# 
# You should prepare the $JACSINP/mail.inp. 
# 

setenv JACSINP /home4/kenya/jacs/input 
setenv MGCL /home5/codes/jaerilib/mgcl 
setenv MAIL /home5/codes/jaerilib/mail3.l/mail31 
setenv HTABLE /home5/codes/jaerilib/mgcl/j30htbl 

in -s $MGCL/j32gl37/mgcl293.gl37.j32 fort.11 
in -s $MGCL/j32gl37/smf293.gl37.j32 fort.31 
In -s SHTABLE/htable.data fort.21 

$MAIL < $1 

- 6 5 -
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Table 4.3: MAIL3.1 ri^fflt h 7 r 1 ^ c o S i ? M i : M 

$t# 
2 

3 

4 

5 

6 

11 

12 

21 

31 

50 

urn 
%ft l 9 aitfrM ( f^ffl7 7 >f ̂  ) 

KENO ?^/3.1J 0* MULTI-KENO-3.0 «co | f f [g f f -b 7 

ANISN JFMcoBffift-b ? r-
I¥A^(A*f-^) 
mm&ti 
MGCL 7 ^ 7 ' 7 'J 2> 

MGCL 7^f 77>J 2> 

h-table 3' 

SMF 7>f 7*7 V 4) 

AMPX Working Library fl££7 r 4 )V 

Y 

1) SIMCRI, MULTI-KENO, MULTI-KENO-2, KENO IV fflo 

2) S t g f t ^ W i S S H ^ L v i MGCL 7 -Y 7 7 'J £#RSt £ * £ • ( : l±. -fc07 ^ 7 7 "J £$t 

# 11 i :»J^^T, » 12 l±«ffiL&v>0 t m ^ ^ l c ^ L w a j ^ c o MGCL 7 ^ 7 
7 'J7j*te^i§^U(±. -£-£>i&l££#*,fr 2 «coj&Sco7 0 ' 7 'J £ « 11 i: 12 iz 
m'OMXho fiJfC0^fg;t« 11 t 12 (Dmimi£&X&h0 

3) 20 t : CO MGCL-J3 ^ # , 1 L , £ <b K, 77 " K 1 CO IHFIT = 1 COJ|r£-(ICO<&'J&; 

4) f t£#^WiSSK<>oi :<) i£v>f i ]gW SMF 7 -Y 7 7 V £|R| •) ̂ X £ 0 SMF cofijgft 

Jf**ll6JJ&V'o 

- 6 6 -
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4.2 xt)T-$m 

i. m^mm^mtm^-^-y^m^thM m 

m U3O8-H2O : % i mm. m 2 mm 

% u3o8 $ * -H2O : % 3mm 

mmyy~^*.m&: ^4 mm 

# U02F2 TKV§« : % 5 M . H6^J^ 

6ffi^coiijK7 7 >M^^cO||^0mW©f®m?rflt-#i-^/j^coAtlr- ? £ Table 

4.4 izir.-to ^^-fti<DBMi>. MAiL3.itfftmirhw.^mwL®mm^-i-y£W 
fflLxv^cox. mminw^mm&fe&xfiir&•&%&%<. yyy^mm. 7 7 > 
mm. H/umi-m&ittxfjirtitfx^o 

Table 4.4: A7J^>7°^-1 

6 137 
*U308* 

2.0 
*U308* 

2.0 
*U308* 

2.0 
*(U+PU)N03* 

700.0 
2.0 

*U02F2* 
2.0 

*U02F2* 
2.0 

0 0 

1.5 

-1.0 

1.5 

0.0 
98.0 

1.5 

-1.0 

3 

6. 

13 

0 

-1.0 

5140 

3.0 

0.0 

-1.0 

.064 

1 3 
9999999 

9999999 

9999999 

9999999 
20 

9999999 

9999999 

- 6 7 -
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2. %.*®®.®mmsf.fl'-i->*m%i-z>w [2] 

m PU-H2O : % i mm. % 2 mm 

# Pu %}M -H2O : % 3 mm 

# PUO2-H2O : % 4 mm. m 5 mm. % 6 w 

# Pu02 %t% -H20 : f£ 7 18$ 

i ^ K 7 ^ h ~ 7 A M ^ f t c o a ^ ^ ^ f f i | f ^ t i t t : t ^ ^ ^ c o A 7 j r ' - ^ ^ ^ Table 4.5 

i : ^ t o l. tmmz. &®%<n&*tt3%foi&<r>fr$:Xf)Xfti£i-tilf<U>0 

7 137 
*PU* 

1.5 
*PU* 

-1.0 
*PU* 

1.5 
*PU02* 

0.5 
*PU02* 

0.56685 
*PU02* 

-1.0 
*PU02* 

0.5 

0 0 

-1.0 

16.344 

3.0 

-1.0 

-1.0 

50.427 

10.0 

Tabic 4.5: XJj^r 

3 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 3 
9999999 

80.0 
9999999 

80.0 
9999999 

80.0 
9999999 

80.0 
9999999 

80.0 
9999999 

80.0 
9999999 

80.0 

>7^-2 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 6 8 -
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3. u^mimmtm^-^y^mm-thm m 

mmmy^v-7 A&®M\mimm 

# M ( 7 7>+7^h~7^)*v£$: w,2mm 
2mn<vfymm&miiBM<nmmmmmznmthtzib<r)xtir-9 * Table4.6 
iZTf.to 1. tmmiz. &wg<nm*®tj:m.fc<»h*xxixmii-ttittx\\ 

Table 4.6: A t l ^ 7 7°^-3 

0 1 3 
9999999 

0.0 20 
0.0 0.0 0.0 

9999999 
0.0 20 
0.0 100.0 0.0 0.0 0.0 

2 137 
*(U+PU)N03* 

0.0 
0.0 

*(U+PU)N03* 
100.0 
0.711 

0 0 

700.0 
100.0 

400.0 
99.289 

-69-

file:///mimm
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4. fc+m&mmfMfr-rytmftt&m [4] 

m MOX # * -H2O : % i mm. % 2 mm. % 3 mm. w,4mm 

4S«coMOX^f4cO|tmW^®«^ft»t^^a6coA7Jr~^^ Table 4.7 iZyfs 
to i. tmmiz. ^ t ;«co^*6^^a^co^^A/ j - t^s t t i ( fx \s \ 

Table 4.7: A W > 7 > - 4 

4 
*M0X* 

*M0X* 

*M0X* 

*M0X* 

137 

0.5 
0.0 

-1.0 
0.0 

0.5 
0.0 

0.5 
0.0 

0 0 

-1.0 
100.0 

57.140 
100.0 

3.0 
100.0 

0.0 
100.0 

20.0 
0.0 

20.0 
0.0 

20.0 
0.0 

20.0 
0.0 

1 3 
9999999 
0.711 
0.0 

9999999 
0.711 
0.0 

9999999 
0.711 
0.0 

9999999 
0.711 
0.0 

, PU02/(U02+PU02)=20WT7. 
0.0 100 0 

, PU02/(U02+PU02)=20WT7, 
0.0 0 0 

, PU02/ (U02+PU02) =20WT7. 
0.0 0 0 

, PU02/ (U02+PU02) =20WT7. 
0.0 0 0 

- 7 0 -
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5. w.^m^Mmm^-^-y^mm-thm [5] 

§ u o 2 ^ u ^ (mmBmm'nm&JEiite+nm) :w.imm 

mMOX^vy Y (mmBMmnm&iE?\7&+fim) \w.2mm 

m MOX ^ v y Y (mmBMmnMmiE?\7ft+fim): % 3 mm 

U02^^-7 YRXfUOX^Vy Y cO KENO ff^cog^Mm^ftlft&^cOA 
tir-9i Table 4.8 U^to 1. £!*]» , &t>Hcoa^fimiJ&cO^£A?J-Ct& 
^ t ^ l f i v ^ Hlf l i t . ^ 2 flit, H3fli tc0^t^^), Mf^co*- K l i / ^ 3 7 
J i M S m t J f t & ^ c O r - ? ( | * - K 7-2|)X<fe&0 W c 0 ^ 3 M U o ^ X ( ± 
^ i - - M « £ i : $ A 7 j L T v ^ 0 

Table 4.8: AW>7°^-5 

3 137 
*U02-PELLET* 

0 20 
-10.4 
0.0 

1.956 
*M0X-PELLET* 

0 20 
3.01 

0.0056 
0.5 

1.825 
MOX-PELLET 

10 20 
3080160 
3942400 

2.7837E-2 7. 
8.8413E-5 2. 

1.825 

2.04 
2.596 
0.625 

3 
-6.056 
0.711 
68.18 
0.5325 

0.0 
0.701 

2.07 
0.0 

22.02 
0.6025 

9999999 

97.404 
0.085 

9999999 

99.2834 
7.26 
0.265 

1.487 

2.04 
1.487 

530.0 

3 9999999 
3922340 3922350 3922380 3942380 3942390 
3942410 3942420 3952410 
4298E-7 9.3929E-5 1.2951E-2 2.0245E-6 2.7490E-4 
9029E-5 8.1230E-6 2.1203E-7 
0.5325 0.6025 0.265 1.487 

-7 1 -
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6. mtf'ftnmi-m&as&immtzm 16] 

&nmtoMmtfft<nmuMmmmitmt2>tz*><n\i)T- ? z Table 4.9 t : ^ t „ 

Table 4.9: A 7 ^ 7 7 ^ - 6 

8 137 2 1 3 0 1 3 
♦ 2.67.B-C0NCRETE* 
♦0.26*/,B-C0NCRETE+ 
♦ 137.B-GLASS* 
♦ 17.B­SUS* 
♦BORAL* 
*B4C* 
♦CADMIUM* 
♦HAFNIUM* 

4.3 &t)M 

MAIL3.1 £ KENO IV *&fcLX%ftLtzt§i&<Dlli1]Mt:VXT{Z7!ito Z\mmit. 

- 7 2 -



INPUT DATA IMAGE LIST 

CO 
I 

CARD 
SEQ. 

1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 
10: 
11: 
12: 
13: 
14: 
15: 
16: 
17: 
18: 
19: 
20: 
21: 
22: 
23: 
24: 
25: 
26: 

1 2 3 
5 o 5 0 5 0­

4 137 2 0 1 0 
U02 PELLET(33GWD/T+17YC00LED) 

22 20 3 
3922340 3922350 3922360 
3942390 3942400 3942410 
3430990 3451030 3541310 
3621510 3621520 3631530 

4.548E­06 1.854E­04 9.175E­05 
1.151E­04 5.268E­05 1.411E­05 
5.704E­05 3.312E­05 2.414E­05 
5.408E­07 6.127E­06 5.092E­06 

1.6838 0.4645 0.5035 
U02 PELLET(33GWD/T+17YC00LED) 

22 20 3 
3922340 3922350 3922360 
3942390 3942400 3942410 
3430990 3451030 3541310 
3621510 3621520 3631530 

5.600E­06 4.211E­04 5.072E­05 
9.350E­05 2.289E­05 5.004E­06 
2.779E­05 1.663E­05 1.304E­05 
4.122E­07 3.091E­06 1.725E­06 

1.6838 0.4645 0.5035 
♦ZIRCALOY­4* 
*H20* 

20(DEG) 

4 5 6 7 
5 0 5 0 5 0 5 0. 
1 3 

PITCH=1.6838(CM) BURNUP.F0RT(MAIL3315) 
9999999 
3922380 3932370 3942380 
3942420 3952410 3952430 
3551330 3601430 3621490 
3641550 

2.168E­02 1.038E­05 2.986E­06 
1.018E­05 1.408E­05 1.913E­06 
6.207E­05 3.986E­05 1.420E­07 
5.649E­07 

0.2753 1.487 
PITCH­1.6838(CM) BURNUP.F0RT(MAIL3315) 

9999999 
3922380 3932370 3942380 
3942420 3952410 3952430 
3551330 3601430 3621490 
3641550 

2.200E­02 3.350E­06 4.427E­07 
1.348E­06 5.068E­06 9.947E­08 
3.084E­05 2.329E­05 1.028E­07 
1.480E­07 

0.2753 1.487 

— 5 — 

> 
£ 
T 
o 
- « . 
o 
o 
a. 
a 
CD 
oo 
o 
o 

­5 0 5­ ­0 5 0 5 0 5 0 5 0 

****************************** PROGRAM MAIL ********************************************************************************** 

NUMBER OF REGIONS 



NUMBER OF ENERGY GROUPS ~ 

CALC. OPTION 

MACRO X-SEC PRINT OPTION 

REQUIRED PL ORDER 

TEMPERATURE INTERPOLATION 

MODERATOR MASS EFFECT 

MGCL LIBRARY TO BE USED 

- 137 ( 26/137 ) 

2 ( 0/1/2/3/4/5/6 : MICR0/ANISN/KEN0,MULTI-KEN0/ANISNftKEN0/MULTI-KEN0-3.0/AMPX/ H.R/PRINT) 

0 ( 0/1 
1 ( 1/3 
0 ( 0/1 
1 ( 0/1 

3 ( 0/3/4 

NO /PRINT) 

PI / P3 ) 

NO /YES ) 

NO / YES) 

MGCL-B-4/MGCL-J3/MGCL-B-4) 

* REGION -1- U02 PELLETI 

USED AREA 1154825 
NUCLIDE 

3922340 
3922350 
3922360 
3922380 
3932370 
3942380 
3942390 
3942400 
3942410 
3942420 
3952410 
3952430 
3430990 
3451030 
3541310 
3551330 
3601430 
3621490 

:33GWD/T+17YC00L1 

WITHIN 14( 
NUMBER DENSI' 

4.5480E-06 
1.8540E-04 
9.1750E-05 
2.1680E-02 
1.0380E-05 
2.9860E-06 
1.1510E-04 
5.2680E-05 
1.4110E-05 
1.0180E-05 
1.4080E-05 
1.9130E-06 
5.7040E-05 
3.3120E-05 
2.4140E-05 
6.2070E-05 
3.9860E-05 
1.4200E-07 

> 
M S3 
O p 

o 
o 
to 
00 
I 
o 
CD 



3621510 
3621520 
3631530 
3641550 

5.4080E-07 
6.1270E-06 
5.0920E-06 
5.6490E-07 

SQUARE OR HEXAGONAL ROD CELL INFORMATION 

LATTICE PITCH 
PELLET RADIUS 

CLAD OUTER RADIUS 
CLAD MACRO X-SEC 

MODERATOR MACRO X-SEC 

1.6838E+00(CM) 
4.6450E-0KCM) 
5.0350E-0KCM) 
2.7530E-01(CM**-1) 
1.4870E+00(CM**-1) 

NMAX 
IREG 
IPRINT 
NSTOP 
EPSL 

22 
20 
0 
30 
1.0000E-04 

en 
I BATCH 

1 
2 
3 
4 
5 

FISSION SPECTRUM (9999999, OLD FISSION ) 
AVGC AVGX NHITS 

1.05376E-01 1.05376E-01 O.OOOOOE+OO 3.67465E+01 4890 
1.04379E-01 1.04878E-01 7.06533E-04 3.82222E+01 4874 
1.06254E-01 1.05336E-01 9.38633E-04 3.47424E+01 4884 
1.06447E-01 1.05614E-01 9.46537E-04 4.22296E+01 4875 
1.03976E-01 1.05286E-01 1.09863E-03 4.11639E+01 4868 

> 

T 
o 

o o a-
CD GO 
I o o 

BELL FACTOR 
DANC0FF FACTOR 

1.1795E+00 
1.0529E-01 

* REGION -2-

USED AREA — 

U02 PELLET(33GWD/T+17YC00LED) PITCH=1.6838(CM) BURNUP.F0RT(MAIL3315) 

1154825 WITHIN 1400000 
NUCLIDE NUMBER DENSITY (A/BARN-CM) 

3922340 
3922350 
3922360 

5.6000E-06 
4.2110E-04 
5.0720E-05 



3922380 
3932370 
3942380 
3942390 
3942400 
3942410 
3942420 
3952410 
3952430 
3430990 
3451030 
3541310 
3551330 
3601430 
3621490 
3621510 
3621520 
3631530 
3641550 

2 
3 
4 
9 
2 
5 
1 
5 
9 
2 
1 
1 
3 
2 
1 
4 
3 
1 
1 

2000E-02 
3500E-06 
4270E-07 
3500E-05 
2890E-05 
0040E-06 
3480E-06 
0680E-06 
9470E-08 
7790E-05 
6630E-05 
3040E-05 
.0840E-05 
3290E-05 
0280E-07 
.1220E-07 
.0910E-06 
7250E-06 
.4800E-07 

SQUARE OR HEXAGONAL ROD CELL INFORMATION 

LATTICE PITCH 
PELLET RADIUS 

CLAD OUTER RADIUS 
CLAD MACRO X-SEC 

MODERATOR MACRO X-SEC 

1.6838E+00(CM) 
4.6450E-0KCM) 
5.0350E-0KCM) 
2.7530E-01(CM**-1 
1.4870E+00(CM**-1 

NMAX 
IREG 
IPRINT 
NSTOP 
EPSL 

22 
20 
0 
30 
1.0000E-04 

FISSION SPECTRUM —(9999999, OLD FISSION ) 
BATCH C AVGC AVGX NHITS 

1 1.07763E-01 1.07763E-01 O.OOOOOE+00 3.83351E+01 4880 
2 1.03423E-01 1.05593E-01 3.06819E-03 3.99534E+01 4866 

> 

T o p 

o 
o 
CD CO 

O CD 



3 1.08186E­01 1.06458E­01 2.63655E­03 3.62889E+01 4883 
4 1.05523E­01 1.06224E­01 2.20256E­03 4.35130E+01 4861 
5 1.05067E­01 1.05993E­01 1.97612E­03 3.58601E+01 4887 

BELL FACTOR : 1.1794E+00 
DANCOFF FACTOR : 1.0599E­01 

REGION ­3­

USED AREA 

♦ZIRCALOY­

157363 
NUCLIDE 

3400000 
3240000 
3260000 

NMAX 
IREG 
IPRINT 
NSTOP 
EPSL 

•4* 
WITHIN 1400000 

NUMBER DENSITY (A/1 

4.2982E­02 
7.5891E­05 
1.4838E­04 

3 
0 
0 
30 
1.0000E­04 

FISSION SPECTRUM NO 

* REGION ­4­

USED AREA 

*H20* 

104905 
NUCLIDE 

3010010 
3080160 

NMAX 
IREG 
IPRINT 
NSTOP 
EPSL 

WITHIN 1400000 
NUMBER DENSITY (A/1 

6.6734E­02 
3.3367E­02 

2 
0 
0 
30 
1.0000E­04 

> 
W 
2 
T 
a 
P 
9 
a. 
co 
co 
I 
o 
o 



FISSION SPECTRUM — NO 

USED AREA — 164702 WITHIN — 1400000 

**** REGION - 3 HAS NO FISSIONABLE NUCLIDE 

*»** REGION - 4 HAS NO FISSIONABLE NUCLIDE 
******************************* PROGRAM MAIL SUCCESSFULLY ENDED. *************************************************************** 

KK KK 
KK KK 
KK KK 
KK KK 
KK KK 
KKKKKKKK 
KKKKKKKK 
KK KK 
KK KK 
KK KK 
KK KK 
KK KK 

EEEEEEEEEEEEE 
EEEEEEEEEEEEE 
EE 
EE 
EE 
EEEEEEEEE 
EEEEEEEEE 
EE 
EE 
EE 
EEEEEEEEEEEEE 
EEEEEEEEEEEEE 

NN 
NNN 
NNNN 
NN NN 
NN NN 
NN NN 

NN 
NN 
NN 
NN 
NN 
NN 

NN NN NN 
NN 
NN 
NN 
NN 
NN 

NN NN 
NN NN 
NNNN 
NNN 
NN 

00000000000 
0000000000000 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
0000000000000 
00000000000 

99999999999 
9999999999999 
99 99 
99 99 
99 99 
9999999999999 
999999999999 

99 
99 
99 

7777777777777 
777777777777 
77 77 

77 
77 
77 
77 
77 
77 
77 

// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

11 
111 

1 0000000 
1 000000000 
1 00 00 
1 00 00 
1 00 00 
1 00 00 
1 00 00 
1 00 00 
1 00 00 
1 00 00 

/ 
II 
II 
II 
II 
II 
II 
II 
II 
II 

22222222222 
2222222222222 
22 22 

22 
22 
22 

22 
22 

22 
22 

7777777777777 
777777777777 
77 77 

77 
77 
77 
77 
77 
77 
77 



9999999999999 77 
999999999999 77 

// 11111111 
// 11111111 

11 
111 
1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

11 
111 
1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

0000000 
000000000 
00 00 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
000000000 
0000000 

BURNUP CREDIT / KENO-IV / DISTRIBUTION / BURNUQ.FORT(KN15) 

NUMBER OF GENERATIONS 110 

NUMBER PER GENERATION 600 

NUMBER OF GENERATIONS TO BE SKIPPED 10 

NUMBER OF ENERGY GROUPS 137 

MAX. NUMBER OF ENERGY TRANSFERS 137 

NUMBER OF INPUT NUCLIDES 4 

NUMBER OF MIXTURES 2 

NUMBER OF MIXING TABLE ENTRIES 4 

000000000 // 2222222222222 
0000000 // 2222222222222 
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11 
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m i n n n n n n n liiiini 
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0000000 
000000000 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 

000000000 
0000000 

0 

5555555555555 
5555555555555 
55 
55 
55 
555555555555 
5555555555555 

55 
55 

55 55 
5555555555555 
55555555555 
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GENERATIONS BETWEEN CHECKPOINTS 0 

LIST INPUT X-SECTIONS READ FROM TAPE YES 

LIST 1-D MIXTURE X SECTIONS NO 

LIST 2-D MIXTURE X-SECTIONS NO 

LIST FISS. AND ABS. BY REGION YES 

USE X-SECTIONS FROM PREVIOUS CASE NO 

USE GEOMETRY FROM PREVIOUS CASE NO 



NUMBER OF GEOMETRY CARDS 2 USE VELOCITIES FROM PREVIOUS CASE 

NUMBER OF BOX TYPES 1 COMPUTE MATRIX K-EFFECTIVE BY UNIT 

NUMBER OF UNITS IN X DIRECTION 1 COMPUTE MATRIX K-EFFECTIVE BY BOX TYPE 

NUMBER OF UNITS IN Y DIRECTION 1 LIST FISS PROB MATRIX BY UNIT 

NUMBER OF UNITS IN Z DIRECTION 1 ADJOINT CALCULATION 

NUMBER OF NUCLIDES READ FROM TAPE 4 USE EXPONENTIAL TRANSFORM 

ALBEDO TYPE 1 CALCULATE FLUX 

SEARCH TYPE 0 CALCULATE FISSION DENSITIES 

THIS PROBLEM WILL BE RUN WITH SPECULARLY REFLECTING BOUNDARY CONDITION 

THE ALBEDOS ARE +X - l.OOOOOE+OO -X = l.OOOOOE+OO +Y = l.OOOOOE+OO -Y = l.OOOOOE+OO +Z = l.OOOOOE+OO -Z 

o MAXIMUM TIME - 99.9000 MINUTES 
I 

STORAGE LOCATIONS REQUIRED FOR THIS JOB = 114976 
REMAINING AVAILABLE LOCATIONS= 2685024 

BURNUP CREDIT / KENO-IV / DISTRIBUTION / BURNUQ.FORT(KNl5) 

MIXTURE NUCLIDE DENSITY 
1 -1 2.39600E-01 
1 4 7.60400E-01 
2 -2 2.39600E-01 
2 4 7.60400E-01 

NUCLIDE = 1 U02 PELLET(33GWD/T+17YC00LED) PITCH=1.6838(CM) BURNUP.F0RT(MAIL3315) 

GP. ABSORPTION NU FISSION TOTAL 

1 2.7177E-02 1.2610E-01 1.1849E-01 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

2. 
2. 
2. 
2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1 
1 
1 
7 
3 
3 
3 
3 
3 
3 

4186E-02 
2166E-02 
2261E-02 
2460E-02 
2660E-02 
2267E-02 
7585E-02 
2681E-02 
2406E-02 
,2959E-02 
,3094E-02 
.2642E-02 
.2571E-02 
.2908E-02 
.3249E-02 
.3317E-02 
.2631E-02 
.0951E-02 
.8757E-03 
.8631E-03 
.7291E-03 
.7406E-03 
.6445E-03 
.3624E-03 
.2017E-03 

1.0585E-01 
9.1684E-02 
8.7409E-02 
8.4000E-02 
8.1021E-02 
7.6365E-02 
5.8027E-02 
4.0247E-02 
3.7975E-02 
3.8207E-02 
3.7263E-02 
3.4747E-02 
3.3430E-02 
3.3560E-02 
3.3881E-02 
3.3415E-02 
3.0940E-02 
2.5763E-02 
1.6861E-02 
5.3868E-03 
3.6167E-03 
2.6404E-03 
2.1779E-03 
1.6481E-03 
1.4462E-03 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1, 
1. 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2353E-01 
2636E-01 
2818E-01 
3184E-01 
.3790E-01 
4552E-01 
.5379E-01 
.6190E-01 
.6877E-01 
.7357E-01 
.7606E-01 
.7625E-01 
.7482E-01 
.7204E-01 
.6861E-01 
.6479E-01 
.6122E-01 
.5832E-01 
.5652E-01 
.5614E-01 
.5747E-01 
.6046E-01 
.6502E-01 
.7078E-01 
.7662E-01 

ii^«m& 

GENERATION 
1 
2 
3 
4 
5 
6 
7 
8 
9 

K-EFFECTIVE 
9.91495E-01 
1.05400E+00 
1.05754E+00 
1.05364E+00 
1.03400E+00 
1.06900E+00 
1.06182E+00 
1.05639E+00 
1.07138E+00 

ELAPSED TIME(MIN) 
4.60000E-02 
9.33167E-02 
1.41150E-01 
1.89167E-01 
2.35000E-01 
2.81333E-01 
3.27667E-01 
3.73167E-01 
4.18500E-01 

AVG. K-EFF 
l.OOOOOE+OO 
l.OOOOOE+OO 
1.05754E+00 
1.05559E+00 
1.04839E+00 
1.05354E+00 
1.05520E+00 
1.05540E+00 
1.05768E+00 
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DEVIATION 
O.OOOOOE+00 
0.00000E+00 
0.00000E+00 
1.98341E-03 
7.28751E-03 
7.28614E-03 
5.88222E-03 
4.80157E-03 
4.65791E-03 

MATRIX K-EFF 
O.OOOOOE+00 
O.OOOOOE+00 
O.OOOOOE+OO 
O.OOOOOE+00 
O.OOOOOE+00 
O.OOOOOE+OO 
0.OOOOOE+00 
0.OOOOOE+00 
O.OOOOOE+00 



10 1 
11 1 
12 1 
13 1 
14 1 
15 1 
16 1 
17 1 
18 1 
19 1 
20 d 
21 d 
22 1 
23 1 
24 1 
25 1 
26 1 
27 1 
28 1 
29 1 
30 1 
31 1 
32 1 
33 1 
34 1 
35 1 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

.10608E+00 

.07872E+00 

.06946E+00 

.09643E+00 

. 12461E+00 

.09786E+00 

.09450E+00 

.11201E+00 

.10626E+00 

.10641E+00 

.13983E+00 

.14344E+00 

.16689E+00 
L.14358E+00 
L.19303E+00 
L.17342E+00 
L.17081E+00 
L16861E+00 
L.13215E+00 
L.17339E+00 
L.14769E+00 
L.17073E+00 
1.14772E+00 
L.15768E+00 
L.16511E+00 
L.14225E+00 
L.15169E+00 
L.19483E+00 
L.16336E+00 
L.12921E+00 
L.16084E+00 
L.14744E+00 
L.16028E+00 
L. 13237E+00 
L.14009E+00 
L.15149E+00 
L.13669E+00 
L.16990E+00 
L.15655E+00 

4 
5 
5 
6 
6 
6 
7 
7 
8 
8 
9 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 

64667E-01 
11167E-01 
56833E-01 
04000E-01 
51667E-01 
97667E-01 
43167E-01 
89000E-01 
34650E-01 
79500E-01 
24817E-01 
70167E-01 
01667E+00 
06217E+00 
11017E+00 
15600E+00 
20283E+00 
24900E+00 
29567E+00 
34400E+00 
39667E+00 
44800E+00 
49417E+00 
.53982E+00 
.58748E+00 
.63448E+00 
.68317E+00 
.73167E+00 
.77967E+00 
.82533E+00 
.87233E+00 
.91950E+00 
.96567E+00 
.01217E+00 
.05817E+00 
.10532E+00 
.15233E+00 
.19900E+00 
.24567E+00 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

06373E+00 
06540E+00 
06580E+00 
06859E+00 
07326E+00 
07515E+00 
07653E+00 
07890E+00 
08061E+00 
08212E+00 
08533E+00 
08839E+00 
09231E+00 
09475E+00 
09922E+00 
10245E+00 
10530E+00 
10783E+00 
10876E+00 
11116E+00 
11246E+00 
11447E+00 
11558E+00 
11694E+00 
11844E+00 
11917E+00 
12012E+00 
.12226E+00 
.12340E+00 
.12356E+00 
12454E+00 
12512E+00 
.12600E+00 
.12616E+00 
.12649E+00 
.12707E+00 
.12729E+00 
.12824E+00 
.12885E+00 

7.27289E-03 
6.62787E-03 
5.94243E-03 
6.05351E-03 
7.23564E-03 
6.91899E-03 
6.55378E-03 
6.54448E-03 
6.35579E-03 
6.16002E-03 
6.63342E-03 
6.98022E-03 
7.69762E-03 
7.71809E-03 
8.60863E-03 
8.83610E-03 
8.92628E-03 
8.92895E-03 
8.62946E-03 
8.64097E-03 
8.42852E-03 
8.37787E-03 
8.16875E-03 
8.01634E-03 
7.90668E-03 
7.69672E-03 
7.52852E-03 
7.61593E-03 
7.48885E-03 
7.28523E-03 
7.15803E-03 
6.99740E-03 
6.87606E-03 
6.70787E-03 
6.55520E-03 
6.42720E-03 
6.28357E-03 
6.21481E-03 
6.10883E-03 

0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 
0.00000E+00 



49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1, 
1, 
1, 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

13705E+00 
14525E+00 
15547E+00 
16879E+00 
15537E+00 
15116E+00 
13759E+00 
19455E+00 
20915E+00 
15276E+00 
15631E+00 
14293E+00 
18273E+00 
16573E+00 
14860E+00 
.15968E+00 
.15584E+00 
.16311E+00 
.15335E+00 
.16092E+00 
.17103E+00 
.16962E+00 
.17093E+00 
.17945E+00 
.15990E+00 
.17640E+00 
.13581E+00 
.16561E+00 
.16987E+00 
.17337E+00 
.17776E+00 
.16852E+00 
.17304E+00 
.18278E+00 
.16293E+00 
.17748E+00 
.16959E+00 
.18466E+00 
.16859E+00 

2.29150E+00 
2.33733E+00 
2.38450E+00 
2.43267E+00 
2.47917E+00 
2.52567E+00 
2.57200E+00 
2.61850E+00 
2.66817E+00 
2.71433E+00 
2.76200E+00 
2.80917E+00 
2.85750E+00 
2.90433E+00 
2.94933E+00 
2.99550E+00 
3.04217E+00 
3.08900E+00 
3.13517E+00 
3.18083E+00 
3.22750E+00 
3.27433E+00 
3.32150E+00 
3.37483E+00 
3.42767E+00 
3.47633E+00 
3.52150E+00 
3.56733E+00 
3.61517E+00 
3.66133E+00 
3.70767E+00 
3.75533E+00 
3.80267E+00 
3.84983E+00 
3.89683E+00 
3.94317E+00 
3.98983E+00 
4.03750E+00 
4.08333E+00 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1, 
1. 
1. 
1, 
1, 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

12903E+00 
12936E+00 
12990E+00 
13068E+00 
13116E+00 
13154E+00 
13166E+00 
13282E+00 
13421E+00 
13454E+00 
13492E+00 
13506E+00 
13587E+00 
. 13637E+00 
13657E+00 
,13694E+00 
.13724E+00 
.13765E+00 
.13789E+00 
.13824E+00 
.13873E+00 
.13918E+00 
.13964E+00 
.14021E+00 
.14049E+00 
.14098E+00 
.14091E+00 
. 14125E+00 
.14163E+00 
.14205E+00 
.14251E+00 
.14284E+00 
.14323E+00 
.14372E+00 
.14396E+00 
.14437E+00 
.14467E+00 
.14515E+00 
.14542E+00 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
4. 
4, 
4, 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 

98042E-03 
86435E-03 
76796E-03 
70453E-03 
61269E-03 
51686E-03 
41276E-03 
43810E-03 
51587E-03 
42650E-03 
34447E-03 
25318E-03 
22621E-03 
, 16220E-03 
08102E-03 
.01256E-03 
.94153E-03 
.88010E-03 
.81056E-03 
.75031E-03 
.70421E-03 
.65676E-03 
.61157E-03 
.58067E-03 
.52456E-03 
.48922E-03 
.42794E-03 
.38039E-03 
.33864E-03 
.30131E-03 
.27053E-03 
.22864E-03 
.19198E-03 
.16862E-03 
.12374E-03 
.09353E-03 
.05579E-03 
.03538E-03 
.99693E-03 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0 
0, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

00000E+00 
OOOOOE+OO 
00000E+00 
00000E+00 
00000E+00 
00000E+00 
OOOOOE+OO 
OOOOOE+00 
OOOOOE+OO 
OOOOOE+00 
OOOOOE+OO 
OOOOOE+00 
, OOOOOE+OO 
OOOOOE+00 
.OOOOOE+00 
. OOOOOE+OO 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+OO 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+OO 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+OO 
.OOOOOE+00 
.OOOOOE+00 
.OOOOOE+OO 
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1 
oo 
"T 

88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1, 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15937E+00 
17379E+00 
17170E+00 
, 16253E+00 
. 13258E+00 
14391E+00 
.17069E+00 
.14983E+00 
.16617E+00 
.18155E+00 
.16441E+00 
. 15828E+00 
.15246E+00 
.15959E+00 
. 17527E+00 
.15909E+00 
.15010E+00 
.14249E+00 
.19431E+00 
.18053E+00 
.13458E+00 
.16357E+00 
.16999E+00 

4.13200E+00 
4.18000E+00 
4.22650E+00 
4.27183E+00 
4.31717E+00 
4.36300E+00 
4.40948E+00 
4.45650E+00 
4.50133E+00 
4.54733E+00 
4.59382E+00 
4.64000E+00 
4.68483E+00 
4.73117E+00 
4.77750E+00 
4.82233E+00 
4.86732E+00 
4.91200E+00 
4.95848E+00 
5.00700E+00 
5.05267E+00 
5.09917E+00 
5.14783E+00 

1.14558E+00 
1.14591E+00 
1.14620E+00 
1.14639E+00 
1.14623E+00 
1.14621E+00 
1.14647E+00 
1.14651E+00 
1.14672E+00 
1.14708E+00 
1.14726E+00 
1.14738E+00 
1.14743E+00 
1.14755E+00 
1.14783E+00 
1.14794E+00 
1.14796E+00 
1.14791E+00 
1.14836E+00 
1.14866E+00 
1.14853E+00 
1.14867E+00 
1.14887E+00 

3.95389E-03 
3.92130E-03 
3.88779E-03 
3.84825E-03 
3.80850E-03 
3.76624E-03 
3.73481E-03 
3.69469E-03 
3.66115E-03 
3.64110E-03 
3.60748E-03 
3.57164E-03 
3.53585E-03 
3.50182E-03 
3.47752E-03 
3.44455E-03 
3.41088E-03 
3.37790E-03 
3.37486E-03 
3.35706E-03 
3.32776E-03 
3.29927E-03 
3.27447E-03 

0.00000E+00 
0.00000E+00 
0.00000E+00 
0.OOOOOE+OO 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
O.OOOOOE+OO 
O.OOOOOE+OO 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
0.OOOOOE+00 
O.OOOOOE+00 
0.OOOOOE+00 

THE MATRIX K-EFF IS THE LARGEST EIGENVALUE OF THE MATRIX OF FISSION PROBABILITIES BY UNIT. 
THERE ARE NBXMAX * NBYMAX * NBZMAX UNITS IN AN ARRAY. 

BURNUP CREDIT / KENO-IV / DISTRIBUTION / BURNUQ.F0RT(KN15) 

FREQUENCY FOR GENERATIONS 11 TO 110 
** 
*** 
*** 
** 
****************** 
******************************* 
******************************* 

1. 
1, 
1 
1 
1 
1 
1 

.0659 

.0822 

.0985 

.1149 

.1312 

.1475 

.1638 

TO 
TO 
TO 
TO 
TO 
TO 
TO 

1. 
1, 
1, 
1 
1 
1 
1 

.0822 

.0985 

.1149 

.1312 

.1475 

.1638 

.1802 
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1.1802 TO 1.1965 
1.1965 TO 1.2128 ********* 

* 

FREQUENCY FOR GENERATIONS 36 TO 110 
1.0659 TO 
1.0822 TO 
1.0985 TO 
1.1149 TO 
1312 TO 
1475 TO 
1638 TO 
1802 TO 

1.1965 TO 

1.0822 
1.0985 
1.1149 
1.1312 
1.1475 
1.1638 
1.1802 
1.1965 
1.2128 

************* 
**************************** 
************************ 
******** 
* 

FREQUENCY FOR GENERATIONS 61 TO 110 
1.0659 TO 
1.0822 TO 
1.0985 TO 
1149 TO 
1312 TO 
1475 TO 
1638 TO 
1802 TO 
1965 TO 

1.0822 
1.0985 
1.1149 
1.1312 
1.1475 
1.1638 
1.1802 
1.1965 
1.2128 

***** 
***************** 
********************** 
****** 

FREQUENCY FOR GENERATIONS 86 TO 110 
1.0659 TO 
1.0822 TO 
1.0985 TO 
1149 TO 
1312 TO 
1475 TO 
1638 TO 
1802 TO 

1.1965 TO 

1.0822 
1.0985 
1.1149 
1.1312 
1.1475 
1.1638 
1.1802 
1.1965 
1.2128 

**** 
********* 
******** 
**** 

********** END OF FILE ON UNIT 5 ********** 
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5 M G C L toftfltfife 

5.1 MGCLWffcflttW 

^^mmm^ftl ££. %\%fr-*z:£\tzi&?-9 (/^AlfENDF. JENDL) £ 

mmixmmm-ty h £ « t £ c o i i . nw-mxa^^A * § * # # £ » * L-CMLA: 
mmm-tv M J . m-m\%A-A[zLfrmmx^t£^^frhx3bh0 zzx. &r-9* 
&bfr\:t6mMiz>&wix. nnr-zizfotfzmfcmw^zftj&x&zxi%imz 
ffltLti' < Z£tf£ < ftfrtiZo MGCL(Multigroup Constants Library) l i ^ c o j ; n & 

H ®<r>tztb\zm:&Z HfzmWti-nm%&&y 4 77 'J -coO £ o x . $Cr- 9 £ MGCL-

AGE\9]xmiLX\\-bi\ho 

B^^Wm-^^mr- 9 JENDL-3 £ MGCL-ACE t " M L t { « L / : # f f £ S ( 7 4 
y 'v 'J - {1XT MGCL-J3) Ii Table 5.1 f ; ^ t « t 1 C. 1 >kitr- * RXf 2 >kitr- 9fr 

bffij&ZtiZo tz\<*X\<*l±Z<n2'D%W*£X MGCL £$¥■&&. 1 >kit7- 9 £ MGCL. 2 

%ZJtr- 9 £ SMF(Scattering Matrix File) £ jgl i J ' / z H t T H f ^ £ & & £ 0 

- 8 6 -
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Table 5.1: MGCL 7 ^ 7 V <OfgJ& 

1. MGCL(1#7C7 ' - ? ) 

(a) mmmwmm: 
CT{. CTf. UOj . <7e. Oxn . cT„]2n 

(b) 6 £ « H i ^ (f-table): 

f(crt). f(crr). f(cr7). f(ae) 

(c) M ^ ^ K f i y i J * ^ (h-table) : 

h(at). h(<rc), h(j/a/), h(c7e). h(a m ) . h(an,2n). h(cra) 

2. SMF ( 2"-kltr-9) 

(a) 3Pt±tfeav h 'J 9 A : 

Ce(g->g' ) 

(b) mmmi-? vv?*: 
Crm(g->g') 

(c) (n,2n) £ l £ v h 'J ? X ; 

CT„,2n(g->g') 

- 8 7 -
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*ScOfFfffi^^^-r- 9 ENDF/B-IV i : * o ' < £ ^ 5 E $ C ? >f 7 ? V - MGCL-B-IV co 

i>kjtr-9iza. h-tabie{m^mmi£ffiiEL?zmwmmmmm£nnth<niz&m 
%T*-9) l i ff l^;$tlXv^v^0 20t:cOMGCL-J3 iztffcth h-table tzIttmMZtlXt> 

-So 

5.2 l ^ ro f - ' - ^W l f t t i as 

5.2.1 ftlKftftHrgttft 

# ^ f l : $ t i / j l ^ 7 C - r ' - ^ l i . J x W £ f £ # t £ < M i : L T . fet^^^o 

/ a>x(E)<j>(E)dE 
<g = -*-? (5-1) 

/ HE)dE 
J Eg 

zzx. 
i: mmzm-tm-p 
E: tpf\L-f-zr.*)\,Jf-

x: &J£coa«^t« 
g: * t t ^ X * ; U ^ - $ £ ^ t ^ 3 = 

c/>(E): fc&<nfy&-f-zc*)l,3f-X'><9 V )V 

a-. mmmmm 
ax(E) imr~9£>&MlXfthtlho ax{E) H^^mm^X^hiiK ZZX'lizc* 

frJf-ffiO'^Z^mWLWittr- 9 £ U f t % MGCL-ACE X t i . ^ t t i ^ ^ ^ - f f c t S 

£ 64,000 8M:5HfiJL-Cv>£0 ^ - - C S g & c o i i . <TX (£) i ; ( ig^^^co^f ico*q |^J*75 f 

^ j n - c t ^ t c t - c ^ S o c/.(E) i i # ^ t ^ ^ ^ f t » ^ - ~ ^ i ; 1 R # t ^ o - t i £ f f i « & < 

ifl & £ * ic l i . M * * l : £ £ # < d&fSri** * tf. MGCL-ACE X ii NR M I : S o ' < ;£;£ 

<A(£) = ^ y •</>,(£) (5.2) 

i ^ c o (j)s{E) iWM^^-7 Ml>T\ MGCL-ACE Xit Figure 5.1 H ^ t fission. 

1/E. ~? y 9 7.*} 3.h<» 3 ^ 7 > M M £ t l & M H * f f l L X t > £ 0 

- 8 8 -
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STAfi/QAk'O SPFC. 300* 

/ 
/ 

/ 

N 

\ 

\ 
\ v 

\ 

\ 

lO* lO> IO' to* x>* /O' /CI* /OS 

NEUTRON EHEf&Y [BV) 

Figure 5.1: Um9,^9 Y )V 
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xt(E) itum^wmmx&ho ^ (5.2) a. xt(E) <DX$^£Z?> fz£jns#m 
<Dhh£Z\h X\i*^$ii)m*>&tsZ.££%lX^^h0 ^coifiittli. £x*;i,¥-i£ffl 
i:ot>xti&2 »3&̂ i4(&T-li&̂ 5&*, ^^A^¥-mm<nmi®%*'\±^£%iR1rh 
izitm^k^&UX^h£^io zS(5.2) £A{5.1) iz{XXth£. frAZftho 

L ax (E) 0S (E)dE 

E9 St (g) 
*;,, = s , 7 ; ^ (5-3) 4>s{E) 

lE9Xt(E)1 

vx±.x\ fr^.rtcon^unco^® m\-&mtm) <r>#tE*%mitzi%iTir-9ir 
%fr^mmmmm£nmthmm*x£tz0 i^i. fc&\*w&im<r><Tt(E) tfttz* 
%]A>fzft. n,(E) i>fcy>^tox&h0 

■I^T\ E , ( £ ) ( : o v > t # x . 4 „ £ ((£) ch <rt(E) Cli^cof^f^^c^^o 

s< (£) = ! > / ( £ ) - A " (5.4) 

d ^ X j e f l l i . t I j W * R i : ^ t t U : H t * t l , 0 ^. MiCi tBLX 
^coi@«« N, « (5.4) <r>mm*mi-£$:{ 5.5) znz>0 

Et (E) / ^ = ^ £ <r? (E) ■ ^ = ^ (^) + 4 r ■ E W (£) • W = (7| (E) + a0 (5.5) 

J:^co a0 it. ^y 9 9'y <J > K M « W i ' t i . & H $ S i HffliH 0 co. fii# R iz$ 

Ztih ii^^co^®co«iW^ifMmco^n-e*^o ± « ^ (5.3 ) iz\xx-fh£. a0 £ 
^mzi>-^kAZftho 

j<Al^AldE / £ ^ § ^ 
JEg a\ (E) + a0 JE* - y + 1 

f </>a(E) dE J J 
JE9 a\ (E) + c70 JEg £ii 

<° <"> = " *(* ) M
JP = , 1(E) _dE ^ 

m + 1 
JX(5.6)X<). a0 \ZX ^Xffi>mmmffialgVik7zttilhivhZ.£ Wt>frZ0 MGCL 

: i i ^ i : ^ t l 2 « c o cr0 izftth ax<g ^ M H t v ^ , 

-90-
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0, 0.1, 1, 10, 30, 100, 300, 103, 3*103, 104, 105, 108 

ao = oo COB#. t%towm&n<om&&fc-/)i#i%\zfr2^ m-mmnmrnrfxiziz 
m^). hh^a o\{E)tfo0 \z^^x^^\z^^\^k<\. ^n^co#r±ii. dfrnU'WWf 
mnizi>m<7)&<7)mmmiz&w£ij-7itf:^A *<r>n<r>ox^g itmRtMwmm£m£^h0 
t£*?*>. xt (5.6) C&l^X. CT0->OO ttzita\{E)<^aQ XhhmftiZit. 

i ox(E)<t>s(E)dE 
ox,g (a0 -> oo) = < 9 > 0 0 = -**—. (5.7) 

/ 4>s(E)dE 
J Kg 

NR&\ix<Di>£xu. ^ i c ^ i t ^ + ' t t i ^ m ^ . %mrf&A^%<\(A^n.-f-<M£ ixfemzti 
Xl>& l/E Z^^9 Y)V£t* f), 

/ al
x(E)dE/E 

<,.«, = ^ 7 (5-8) 
/ dE/E 

MGCLX!ia0-108 UJslt* < 9 £ t e » W f f i * t M k 5 E L t v ^ 0 

5.2.2 # n § g e M & ? 

ri2M^cO(jo H*tt& <rJ.)P 7&*ffij££:h.Tv>£J chft^fcrt*, Hl&icii <T^ ^co&co 

' « < * > - £ S (5'9) 
^ ( 5.9 ) W£j2(i&R|g£i£i&B :f- (resonance self-shielding factor) ^Pfli 'ti&o £ 

iZJco^y:licTo=108 K f c l t S a ! ^ tfcfc^&K#5KWfffi*»T-*S0 » $ C i , x, g&L>*«T0 

W t ^ ^ J l g S f f l B i ^ l l * "9 £ * P J | g £ « B i ^ ( f-table) £&£<, 

M±co§if&X(i#^cofi]g(;onX{i£ < 1&ti%fr?fztf, Y y 7 7 -tyRlz X I) £q$ 
^^^^-MMcoffif®lfcO?ajS^^ttli^v>0 MGCL Xli. S / £ ( ^ t £ ' « £ # ; A f r ^ 
chli-tH*-5££LTv>£0 ^wftt>J)H?aJK-i:HgiJ^WMGCL«:fflJtLTv^o Mx.lf 
MGCL-B-IV co*#£\ ^ { : ^ t 5aSc0-aSc0 7^79' ; -7i5 ' f f l^;?t iXv^o 

- 9 1 -
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300K, 560K, 900K, 1200K, 2100K 

MAIL3.1 I i . fiSWl4 4 2 o « 7 ' f y 7 l J - « f-table £ |* t f fLT , M c O ^ J f c o 

<rii9 £§§£-?§So Mft*fcojpNai;oi>xii . mAmxft^ho 

5.2.3 W^&mftimffiJE 

MGCL-ACE-Cli. &%<&£&=?■*'<9 Y)^<f>(E) £ NRJ4ifcU::£o*§ j£ ( 5.2 ) co 

«t ̂  n 4 x . - c v ^ o ztiizmx. &mm®%<njz&%mm (235u, 238u, 2 3 9PU ,
 24°pu, 

241Pu, 212Pu, 56Fe) X~it$L&Jjft&£m'Xmfr*ft.+ *'*9 Y>l£>tfrh0 % 5.2.1 J|JX 

ft^fc 12M«cOa0 cof i i iHfotSf t^ .^coj ; ^ i : ^ f 4 0 

1. \\\\\m,\<F>W8MWiK 10"4 atoms/barn-cm. <K®ff t&^i i#$*I A* <7)1H&?&]£ 

tf (CT0 • 10"4) atoms/barn-cm cO#jfCMo 

2. A A - c o H J ^ I i A(=l . 12. 200)o 

3. Ax (DmimMmitz^^)l^-lzXh-r -£(lbarn)0 

f f j ^ W l ^ & c o M n - K RABBLE[19] £ f f l ^ X . ft&i#*ijt£ 16.4872Mev ?5^ 1.85 

539ev $xm$& (MGCL-ACE 7i^ff lLXi^i^;^-^t iJ tf tJH: 64,000^) XffiZ 0(E) 
£ > K J 6 £ 0 £j^Pco©f®*f£c>(E) -CM^ft l tLX. ^ ig^Xco^^WMIf a^s(cr0,yl) £ 

HUit&o &Fl$MI(±s1l7$i?i) izn-fh f-table & t>* h-table it^k^X^-^ hilh0 & 

fc\ h-table liJlffi. 20t:cO MGCL-J3 lZtztfm±2tiX^Z0 h-table c o M l i » [17] 

z&Mztitz^o ttz. zixb<nT~9£fcmixm®mm&£ft!&-t-zij&iz'D\,*xi^ 
gn&x-ft^Zo 

>« M = ^ ( l o T l ) ' * " M = ^ ( 1 0 V l ) (5'10) 

5.3 2 KTIT—'Z <nnm:£ 

S0 z.<ni.ntj:^9L<nr-9*i&-t£&\z\t, XM^n^^zcAn^'-E Rifmi(mm) 

-92 -
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X^\±Y-A>ZL.A)V^- E' tf&^;£%ho J - ^ ^ ^ - C o v ^ x i i A l ^ t ^ t t ^ - c O J - ^ ^ ^ - c o 

fr^miiZt)^ \>kitT-9 £mtLX. Ztth* 2>kjtT—?&£^(iSMF(Scattering 

Matrix File) £W&0 E P E ' (g&tfg') A>mi&it>kjXfrh$iiibho 

/ / al
x(E ->E')dE'<t>(E)dE 

°l
x{9-> 9') = - ^ 7 (5.11) 

/ cj){E)dE 
JEg 

^ ( 5.11) co al
x (E -> E') Ii, MGCL-ACE H ^ ^ U t ^ 7 " a 7 7 ^ SUPERTOG[20] 

( « i S ^ ) S ^ P I X S E [ 2 1 ] ( ^ P ) - t - M r - ^ £ ^ J I L T H ^ t ^ o 0(E) IKi. Hullj^fctS 

m * ^ h ^ 0 s ( E ) £i%Oo 

SMFIIli, ^ ( 5.11 ) frb&btltz ax{g->g') £>k<n X n Izffl&Vt LtzT- 9 mi 

ibhiiX^^ho ZA>&it. rg^co^f t^-Ti^f l i t l x £ x £&Z LtztffiZ. g ' ^ c O i ^ 
Jr-ztt^wn-zm&i-hmm} *mi-o 

Pli9^*)=*'^'\=*i^ (5.12) 

9' 

± i : 7 F L / c # x . ^ t i , t i : ao f tS1S#14« :#EL-Cv^^o MGCL co 2 ^ f - 9X 

ItmmmiRtf (n,2n)£l£ i:oi>Xli#j»#tt£#iiLXi>£v^\ ^ttfktfU:^ 
r i i ^ M M M M ^ v ^ K;msL^utoi^o^^i-c^atL-ci^o : ^ ) * 
^ ( 5.11 ) Xit. ax (E -»> E') i :f to X, 0 ̂ S t f 1 ^co®F*1« aj)0 (E -> E') RXf 

o\%l{E-*E') £fflv>£0 MGCL-J3 T-<i 3 #<0/&^3: X# |g LXV>£0 

- 9 3 -
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6 M G C L Wffijg 

6.1 MGCL 7<^7U -ommm. 

\lGCLltzr.*)],3f-&&<0&^frb, 261* MGCL £ 137 # MGCL co 2 o[ ;#£-c* 

§£o &*OffiM?|j§£ Table 6.1 £ Table 6.2 l : ^ t o 137 if MGCL ( i ^ 1 &frh%, 

92^iT-«: i iSi i^ , S^C0 4 5 l ¥ £ « i : L X ^ £ 0 J t 5 & # ( i ^ l ^ v - * § X , ^ < 0 & & 

i ^ l i ^ i S ^ - C ^ t i - f - t i i f ^ t i J L X ^ ^ o ^ ^ ^ l i ± ^ t ^ a ^ # f t ? t i x v ^ 0 

6.2 MGCL 717 7 'J -0)SB»Jfc5£ 

MGCL-B-IV mUMliX* Table 6.3 ^ Table 6.9 C ^ t o 1 >kit?- 9 £ 2 >k 

jtr- 9 it^ti?tim<7)r- 9 -h y Mlff l&SftT^So . MGCL-J3 miBMtt Ta­

ble 6.10 frb Table 6.14 il/j^to MGCL-J3 XttJ * <J - X ^ - X £gp# j t£ fcfeC, 

f-table 4>cO 1.0 7^Mt£3&7>/3.(7\ 2 <fc7Cf-^0.f l T ^ M t hU^it^^ LXbho 

Table 6.15i: Table 6.16 \Z7£LtzUm££<n h - t ab le tM^MM^Si^) \±\%m\% 
xmM%7&mzm*)m&LXhho MGCL-J3 CO \>kjtr~9. 2>kitr-9. h-table 
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Table 6.1: MGCL W x ^ ^ f f f jg -1 

Group Na 

26 Gr 

1 

2 

3 

137Gr 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Upper Energy 

Boundary 

16 487 Mev 

14 550 

12 840 

11 331 

10 000 

8 825 

7 788 

6 8729 

6 0653 

5 3526 

4 7239 

4 1686 

3 6788 

3 2465 

2 8650 

2 5284 

2 2313 

1 9691 

1 7377 

1 5335 

1.3533 

3.1943 

1 0540 

930 14 Kev 

820 85 

724 40 

639 28 

564 16 

497 87 

439 37 

387.74 

342 18 

301 97 

266 49 

235 18 

207 54 

Lethqrgy 

w i d t h 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0.125 

0.125 

0 125 

0 125 

0 125 

0 125 

0.125 

0 125 

0.125 

0 125 

0 125 

0 125 

0.125 

0.125 

0 125 

0.125 

0 125 

0.125 

0.125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

Group NQ 

26 Gr 

4 

5 

6 

7 

8 

137 Gr 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

Upper Ene rgy 

Boundary 

183 16 Kev 

161 63 

142 64 

125 88 

111 09 

98 037 

85 517 

76 351 

67 379 

59 462 

52 475 

46 309 

40 868 

36 066 

31 828 

28 088 

24 788 

21 875 

19 305 

17 036 

15 034 

11 709 

9 U88 

7 1017 

5 5308 

4 3075 

3 3546 

2 6126 

2 0347 

1 5846 

1 2341 

961 12 ev 

748 52 

582 95 

454 00 

353 58 

Le tha rgy 

w i d t h 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 125 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 
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Table 6.2- MGCL <T)zc *)],?&fc&-2 

Group Na 
26 Gr 

8 

9 

10 

11 

12 

13 

14 

15 

16 

l37Gr 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 

Upper Energy 
Boundary 
275 36 ev 
214 45 
167 02 
130 07 
101 30 
78 893 
61 442 
47 851 
37 267 
29 023 
22 603 
17 603 
13 710 
10 677 
8 3153 
6 4760 
5 0435 
3 9279 
3 0590 
2 3824 
1 8554 
1 6374 
1 4450 
1 2752 
1 1254 
0 99312 
0 87642 
0 77344 
0 68256 
0 60236 
0 53158 
0 46912 
0 41399 
0 38925 
0 36528 

Lethargy 
width 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 125 
0 125 
0 125 
0 125 
0 125 
0 125 
0 125 
0 125 
0 125 
0 125 
0 125 
0 125 

270 m/sec 
270 
270 

Group Na 
26 Gr 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

137Gr 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 

Upper Energy 
Boundary 

0 34206ev 
0 31961 
0 29792 
0 27699 
0 25683 
0 23742 
0 21871 
0 20090 
0 18378 
0 16743 
0 15183 
0 13700 
0 12293 
0 10962 
0 09708 
0 085295 
0 074274 
0 064015 
0 054518 
0 045783 
0 037811 
0 030600 
0 024152 
0 018465 
0 013541 
0 009379 
0 005979 
0 003341 
0 001466 
0 000352 
0 000033 

Let hargy 
width 
270nv€ec 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
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Table 6.3: MGCL-B-IV co V ZJ - - YffAA (- -'kit?- 9) 

mm. &&% 
IREC, 

NREC, 

NUC, 

(NUCID(I),I=1,NUC), 

(KREC(I),I=1,NUC), 

IGMAX 

IGF 

IGT 

1*] ?? 

UZJ- K & 

i i # 
0 

137 tfzii 26 
92 i f c l i 11 
45 tfzii 15 

u n — KcoE^J^) 

IREC, 

1 NREC, 

((COMMENT(I,J),I=l,18), 

J=1,NREC/18) 

1 / 3 - K#75-

3 ^ > h 

-com. # s i o f - ^ j N U C m^&ztiho i m$/jf<nr-9 z^-Amkiz^-t 

- 9 7 -



JAERI-Data/Code 98-004 

Table 6.4: MGCL-B-IV CO 1/ a - KffM' {-$ttT- 9){fii£) 

mm. m& 
IREC, 

NREC, 

NUCID, 

IFT, 

ITM, 

ITMT, 

JMUTS, 

JC, 

JF, 

JIN, 
JN2N, 

JFTC, 
JFTNUF. 

JFTT, 

JFTT2, 

JFTT3, 

JFTE, 

JFTR, 

JME, 

JMIN, 

JHN2N, 

JMTE, 

JFKAI, 

JMU, 

LG 

1*1 # 

1/ 3 - K#-5§-

1 / 3 - K^ 

mmm^ 
a0CO& 

MGCL cofiS^.co^ 

SMF <DUf£&<r>!& 
g-table cOfH f̂£McOSft 

titmffiWffi (ac) cO f̂te 

^«ff i*JrK)cot te 
#3¥1*tJc&rrM (<x in) cot!* 

(n,2n) Jx fcMf i (<r n,2n) W f i i 
CTr co f-table CO ̂ ffte 

CT7 CO f-table co#te 

A i r l i f t (at) CO f-table CO^te 

| 2 | ( 7 , CO f-table CO#* 

^ t t f f c M M (a,) CO f-table C0#& 

mZWmm (aR) CO f-table COWM 
oR co g-table co^fft 

crin CO g-table CO f̂M 

<7n,2n ^ g-table co^fte 

ae CO g-table CO ̂ fte 

X{^7T^7^9 YA)(D^M 
// co^fte 

AA^y Y )imrmx%'k$k 

mn 
5 

23 

12 

1 

1 

0 

0:M. hfti) {VXmffi) 

0 

1 

0 

0 

0 

0 

0 

0 

1 

- 9 8 -



JAERI-Data/Code 98-004 

Table 6.5: MGCL-B-IV CO V 3 - Kfet {-'kitr -*)($c#) 

@^IJ%. m& 

IREC, 

NREC, 

((COMMENT(I,J),J=l,18), 

J=1,NREC/18) 

1*1 ^ 

1/ 3 - K#4j-

U 3 - K S 
3 > > h 

«s# 
6 

1 / 3 - Y<DU.^V) 

IREC, 

NREC, 

(SG0(I),I=1,12), 

(DUMMY(I),I=1,2) 

1/ 3 - Y^'A 

Vzi-Yfi 
IFTHcOaoCOffi 

n-r-9 

9 

14 

1/3— Y<D\%ty*) 

IREC, 

NREC, 

(SGT(I),I=1,IGMAX), 

(SGC(I),I=1,IGMAX), 

(SGF(I),I=1,IGMAX), 

(SGNF(I),I=1,IGMAX), 

(SGNU(I),I=1,IGMAX), 

(SGS(I),I=1,IGMAX), 

(SGIN(I),I=1,IGMAX), 

(SGIN2N(I),I=1,IGMAX), 

(SGT2(I),I=1,IGMAX), 

(KAI(I),I=1,IGF), 

(MYU(I),I=1,IGF) 

1/ 3 - K # ^ 

1 / 3 - K^c 

M«£M*t 
&lfc#ffl«MIWfEflf 

« « ^ « M 
M ^ m (v • ##s) mmn 

v (&frm*>fz o <n*m-WL&%) 
mmm.mmmm 

mmmm'm^mmm 
« « (n,2n) RM®m 
« « £ ( $ 2 1 ) WfffiSf 

X 
//COJS 

10 

20 

MA\L3.lXitWt^^hif£^ 

MAIL3.1-Cti§fc&&££v> 

MAIL3.1 X&mfr&t*^ 

MAIL3.1 Xltm&izM &v> 

- 9 9 -
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Table 6.6: MGCL-B-IV CO 1/ 3 - YBJX {->kjtr-9)($i£) 

mm. w&& 
IREC, 

NREC, 

((FTT(I,J),I=1,IGMAX), 

J=1,IFT) 

I*J£ 

1 / 3 - K # - t 

1 / 3 - K& 

at CO f-table 

mn 
20 

IGMAXIFT 

JFTT=1 co^ l^co^ 

1/3-KCOgtJjO 

IREC, 

NREC, 

((FTC(I,J),I=1,IGMAX), 

J=1,IFT) 

1 / 3 - K # ^ 

1 / 3 - K& 

CTC CO f-table 

21 

IGMAXIFT 

JFTC=1 coJi-^co^ 

1/3-KCOgtJJO 

IREC, 

NREC, 

((FTR(I,J),I=1,IGMAX), 

J=1,IFT) 

IREC, 

NREC, 

((FTE(I,J),I=1,IGMAX), 

J=1,IFT) 

1 / 3 - K # - t 

1 / 3 - K& 

rj/ CO f-table 

I / 3 - K C O M 0 

1 / 3 - K # - t 

U 3 - K S 

<xe CO f-table 

22 

IGMAXIFT 

JFTNUF-1 co± |^co^ 

23 

IGMAXIFT 

JFTE=1 co±§£-co^ 

1/3-KCOg^Jf) 

IREC, 

NREC, 

((FTT3(I,J),I=1,IGMAX), 

J=1,IFT) 

1 / 3 - K#-5§-

1/ 3 - K& 

<rt(& 2 ft) CO f-table 

25 

IGMAX-IFT 

JFTT3=1 COJ#£-CO& 

UZJ—Y A> \K^]<0 

IREC, 

NREC, 

((FTR(I,J),I=1,IGMAX), 

J=1,IFT) 

1/ 3 - K # # 

1 / 3 - K& 

<xe CO f-table 

26 

IGMAX-IFT 

JFTR=1 coJ#£-co& 

- 1 0 0 -



JAERI-Data/Code 98-004 

Table 6.7: MGCL-B-IV CO 1/ 3 - YMxK ( ->kitr— 9)(tit&) 

mm,. &$& 
IREC, 
NREC, 
((WFLX(I,J),I=1,IGMAX), 
J=1,IFT) 

1*1 ^ 

1/ 3 - Km 

MGCL.SMF £zt-*n,*F-1fa®tZ 
t H : f f i V ' 4 E * 7 7 7 7X *i) 

fit# 

55 
IGMAXIFT 

1/3— Kco(K^J4 
IREC, 
NREC, 
DUM 

1/ 3 - Km 
999 

1 
a ± r - 1 tefi^co 

r - ^ c o ^ r 

* fg<f>s/(<*t + <70) 

- 1 0 1 -



JAERI-Data/Code 98-004 

Table 6.8: MGCL-B-IV co V 3 - YMJX p ^ T C f - 9) 

m^, m&% 
NAME, 

NTK 

I*J § 

mm%m?r 
^ffiSJS 

n# 

1/3— Y(T)\%W) 

MAXG, 

IFSC, 
IFIN, 
IFN2N, 

LG, 
AWR, 

SGPO 

£ x * ; i ^ - # & 

'JiJittffcrJL^ h 'J ^XCOWSS 

#$14tfct&L-? h 'J ^xco^fte 
(n,2n) RCL.V h 'J 9 XcO^fte 

^v>> K^sr^^r^-^m 
JSC-ff; 

**T>V-V^»fffiSt 

137 £ f c l i 2 6 
*S:0. v.fty) 

(&r\s\m) 

1 

TO [u] 

1/3-- Y<Di%$J*) 

DUMMY ^ ^ - T - ^ 

1 / 3 - Kcog^JO 
(W0(I),I=1,MAXG) O - ^ c o ^ t t ^ L ^ h ' J ^ x IFSC=I <nt%& 

1 / 3 - Y(D\KW) 
(W0(I),I=1,MAXG) '/ 

1/3— Y<Oi%$}t) 

■ (±mr- 9 *tt MAXG mm >o i i t ) 
l /3 -Kcora-J 

(W1(I),I=1,MAXG) 1 -XcO^t t^av h -J ? X IFSC=1 cOi#£-

1/3—K'cog^J^ 
(W1(I),I=1,MAXG) * 

1 / 3 - Y<Oi%tyt) 

■ (±.ur- 9%nf MAXG mm *) Mt) 

- 1 0 2 -
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Table 6.9: MGCL-B-IV c O l / 3 - KBit (A>kjtr- 9)(^^ ) 

g ^ i j ^ . m ^ 

(W5(I),I=1,MAXG) 

1*1 £ 

#3¥t£tfc&v Y')97 

fil# 

IFIN=1 col^^-

^ 3 - K c O g t ; j ^ 

(W5(I),I=1,MAXG) '/ 

1/3— Kcogt/j^ 

• (±mr- 9*%\ MAXG mm o &t) 
^ 3 - K c O g ^ f } 

(W6(I),I=1,MAXG) (n,2n) ftav h ' J 7 X IFN2N=1 cOi§£-

1/3-KcOgtjJf} 

(W6(I),I=1,MAXG) ♦ 

1 / 3 - K c O g ^ 

• ( ± f d x - ? £ f t MAXG m«i *) Mi~) 
lX±.<nr- 9 *&m<n&tzim&i-o 

- 1 0 3 -



JAERI-Data/Code 98-004 

Table 6.10: MGCL-J3 co V 3 - YMJX {->kjtr-9) MGCL-B-IV t l S ^ M 

m\%. mk.& 
IREC, 

NREC, 

((COMMENT(I,J),I=l,18), 

J=1,NREC/18), 

COMMENT(l,NREC)*l) 

!*]£ 

1/ 3 - K # - t 

1 / 3 - Km 

n ^ > h 

ffi# 

1 

*1) COMMENT(l,NREC)='COMP' (i . 1£13»j5i MGCL XhhZ£ £ f ^ t 
i^r. t u r t c NUC mmMto 

mw*. ym& 
IREC, 

NREC, 

IFN, 

(IFX(I).I=1,IFN), 

((FTT(I,J),I=1,IFN), 

J=1,IFT) 

l*J # 

1/ 3 - K# ^ 

1 / 3 - Km 

^B& L r V ^ v̂  f-table COm * 1) 
4tB&LTv>&v> f-table cog£ *1) 

at CO f-table 

mn 
20 

IGMAXIFT 

IFN<IGMAX 

JFTT=1 coli^-co^ 

1 / 3 - K'cog^jO 

IREC, 

NREC, 

IFN, 

(IFX(I),I=1,IFN), 

((FTC(I,J),I=1,IFN), 

J=1,IFT) 

1/ 3 - K#-f" 

Is 3 - Km 

^B& L T V ^ v̂  f-table com *1) 

f i § L t t > i t > f-table co^ *1) 

crc co f-table 

21 

IGMAXIFT 

IFN<IGMAX 

JFTC=1 co^^-co^ 

*1) MGCL-J3 c o ^ ' J -T.s<-7.%m<Vfztb\Z, fgi^cof-table coflt (FTT(i,J),J=l,IFT) 

cOt^T7jJEF^( 0.995, 1.005) <D^iZ^tith^^lzm^ . ^ ith C0flt£ MGCL ^ # & f r 

I ^ M L t t ^ o ffi co S S CO f-table *>[W|$-e&£0 ^ B & £ * L £ f-table (i MAIL3.1 X 

1.0 CSi l^ tL^Po ^ ^ - V ^ f ^ ^ o 

- 1 0 4 -



JAERI-Data/Code 98-004 

Table 6.11: MGCL-J3 co U 3 - YMJX ( - ^ 7 C f - *) MGCL-B-IV fc£&SR#<7)& ( igc £ ) 

s^'ij^. ^ m ^ 
IREC, 

NREC, 

IFN, 

(IFX(I),I=1,IFN), 

((FTR(I,J),I=1,IFN), 
J=1,IFT) 

l*J 2? 

1/ 3 - KIHr 

i / 3 - Y~m 

^»&LT^^U> f-table com *1) 
f l & L t v > 4 v > f-table cOg£ *1) 

a/ CO f-table 

1 § # 

22 

IGMAXIFT 

IFN<IGMAX 

JFTNUF=1 colJ^cOA 

1 / 3 - Kcogtjj^ 

IREC, 

NREC, 

IFN, 

(IFX(I),I=1,IFN), 

((FTE(I,J),I=1,IFN), 

J=1,IFT) 

1/ 3 - Y$r^ 

1/ 3 - Km 

#B& L T ^ ^ ^ f-table com *1) 
t i & L t t > ^ i > f-table cofp *l) 

ae CO f-table 

23 

IGMAXIFT 

IFN<IGMAX 

JFTE=1 <Mlkft<F>fr 

1/3—Kcog^j^ 

IREC, 

NREC, 

IFN, 

(IFX(I),I=1,IFN), 

((FTT3(I,J),I=1,IFN), 

J=1,IFT) 

1/ 3 - K#-5§-

1 / 3 - K m 

t l & L - C ^ i ^ f-tablc com *1) 
M L t t ^ j ; ^ f-table cog£ *l) 

fft($f 2 S ) CO f-table 

25 
IGMAXIFT 

IFN<IGMAX 

JFTT3=1 A>m<z?A>h 

1/3—Kcogi^f) 

IREC, 

NREC, 

IFN, 

(IFX(I),I=1,IFN), 

((FTR(I,J),I=1,IFN), 

J=1,IFT) 

1/ 3 - K#-5§-

i / 3 - Km 
ML-CV>^v> f-table com *1) 

^Bfr L T ^ 4 ^ f-table CO & * 1) 

ae CO f-table 

26 

IGMAXIFT 

IFN < IGMAX 

JFTR=1 ff)Wi{i<Ofr 

- 1 0 5 -



JAERI-Data/Code 98-004 

Table 6.12: MGCL-J3 co U 3 - KtfM ( I f e f - ^ ) 

u^m. mm* 
NAME, 

NTK 

1*] # 

^Htsy H -̂

MfiS 

mn 

1/3— KcoE^j^ 

MAXG, 

IFSC, 
IFIN, 
IFN2N, 

LG, 
AWR, 

SGPO 

£ x * ; ! , ¥ - # & 
3W4ffc£LvHJ ?xco#te 

#$t£tfc£L-7 M ?xco*fte 
(n,2n) SltT-v h 'J ? XcOtC*S 

;i/ v > > K ;i/ H $ S rS ̂  m 

/ J ^ M 

^■7- >->-v;u$fWf 

137 £fc(±26 

*S:0. 1:W0 
( W T M ) 

3 

M [u] 

1 / 3 - KcOgtjJO 

COMP M^ln^MT-'- 9 xhhmiz^r^U COMP='COMP' CO £ # 
i i l i i f i S f - * 

1 / 3 - K'COK^O 

ISTART, 
IEND, 

(W0(I), 
I=ISTART,IEND) 

0 #o3W4tJtfLv h 'J * * # & * $ & $ 
0 ^co^ttt^SL-7 h 'J ? X # i A ^ | ^ T P 

O-^co^ttt^rjL-7 h ' J ^ X 

IFSC=1 <£>*&£• 
'/ 
>/ 

1 / 3 - Kcogtg^ 

• (±ISf*- * £ f t MAXG @ $ 0 i S t ) 

1/3— KcoE^J^ 

ISTART, 

IEND, 

(W1(I), 
I=ISTART,IEND) 

i >kA>m±mi-? h v * zw&frffl&w 
1 ^CO?rftt^r5l-7 h 'J 9 X ^ & ^ & T t f 

i >kA>mm$i-7 v)9 7 

IFSC=1 coif-g-

'/ 

>/ 

1 / 3 - Kcog^J^ 

• (±is-r- * «rtt MAXG mm0 jgt) 
{>k^-Aiz$i<) 

- 1 0 6 -



JAERI-Data/Code 98-004 

Table 6.13: MGCL-J3 CO U 3 - YW^ (AAkjuA'- 9){®i£) 

mm. «£, 
ISTART, 

IEND, 

(W1(I), 

I=ISTART,IEND) 

l*J ^ 

2 >k^mmi-7 Y 'J * x # i A ^ | ^ ^ j ^ 

2 * c o « 3 M - ? h 'J * xft&frfc-m 
2 -kwmmi-? h') 97 

mn 
IFSC=1 coJ§^ 

-v 

* 

1/3— KcOgtJJi'J 

• (JzUr- 9 =S:ft MAXG mm *) Mir) 
1/3— KcogljjO 

ISTART, 

IEND, 

(W1(I), 

I=ISTART,IEND) 

3 ̂ c o ^ t t ^ L v h v 9 7^jk&mtift 
3 >k<Dm±mi-? h >J 9 x # j A ^ i r m 

3 -^co^ttfcgLv h 'j 9 7 

IFSC=1 coJ^-^ 
* 

'/ 

1/3— Kco|xt;j(9 

• (±HSf-'~ * £ t t MAXG Mm 0 & t ) 
1/3— KWE3J •} 

ISTART, 

IEND, 

(W5(I), 

I=ISTART,IEND) 

im&fl&L'? h V * X # : & ^ » P 
#»1*ffe£Lv h 'J 9 x # j A ^ 7 ^ 

#3¥14ffc&v h 'J 9 7 

IFIN=1 coi§£-
'f 

'/ 

1/3— Kcog^jo 

• ( l E f - ? £ft MAXG Hit 0 i i t ) 
1/3— KWE^Ji? 

{>k^-A\zm<) 

- 1 0 7 -



JAERI-Data/Code 98-004 

Table 6.14: MGCL-J3 co V 3 - KffM P&7C7*- ? )(M £) 

ra^. «£ 
ISTART, 

IEND, 

(W6(I), 
I=ISTART,IEND) 

l*J # 

(n,2n) fJca-7 h 'J 9 X # & * $ $ & & 

(n,2n) ffc&-? h 'J * X # & * & 7 # 
(n,2n) ffcSL-? Y >) 9 7 

mn 
IFN2N=1 cotl^-

i> 

's 

1 / 3 - KcoE^Jf) 

• ( ± s f i r - * £ a t MAXG [Silt 19 j i t ) 
1 / 3 - KcoRtjji') 

- 1 0 8 -



JAERI-Data/Code 98-004 

Table 6.15: MGCL-J3 co 1/3 - K T T ^ (h-table) 

8^iJ£. ' « % 

NUCID, 
NREAC, 
NGF, 
NSIGO, 
NAM, 
TEMP 

1*] § 

mmmtm^ 
siscom (S«) 

^ x ^ ; u ^ - f f l P S 
a0 com 

Misw com (««) 
SJ t 

fit # 

8 
92 
12 
3 

293.15 K 
l/3-KcoE#Jl9 

(REAC(I),I=1,NREAC), 
ENEU(I),I=1,NGF+1), 
(SIG0(I),I=1,NSIG0), 
(AM(L),L=1,NAM) 

Kfc% 
zc.*)u*-mm& 

a0 coffi 
ft&tfwfCMS 

[eV] 

1, 12, 200 
1/3— YA>\Kty<0 

((HTAB(L,K,J,1), 
L=2,NAM), 
K=2,NSIG0), 
J=1,NGF) 

h T-7P (Wtiift « M « H 7 . %I|XRE&) 

1/3— Kcog^j^) 

(((HTAB(L,K,J,2), 
L=2,NAM), 
K=2,NSIG0), 
J=1,NGF) 

h r-7 '^(-Miii : / r MMMH7. MRS) 

1 / 3 - KcoE^j^ 

(((HTAB(L,K,J,3), 
L=2,NAM), 
K-2,NSIG0), 
J=1,NGF) 

h r - 7 ; u (*&£# K*^*H7. «&&) 

( ^ - y ' i : S ( ) 

- 1 0 9 -



JAERI-Data/Code 98-004 

Table 6.16: MGCL-J3 <0 1 x 3 - K f l ^ (h-table) (*£§) 

rnn%, %m% 

(((HTAB(L,K,J,4), 

L=2,NAM), 

K=2.NSIG0), 

J=1,NGF) 

l*J ^ « # 

h A-7>i(mmtfnmmmT. mmmzi) 

1/3— K£>E$J») 

((HTAB(L,K,J,5), 

L=2,NAM), 

K=2,NSIG0), 
J=1,NGF) 

h A-7)I (mmnmmmx, ( n » sos) 

1/3— KcoE^!9 

(((HTAB(L,K,J,6), 
L=2,NAM), 

K=2,NSIG0), 
J=1,NGF) 

h x-■/;!/ ( M t t S m M H T - . t£M5U£) 

l / 3 -KcoE^J l9 

(((HTAB(L,K,J,7), 

L=2,NAM), 

K=2,NSIG0), 

J=1,NGF) 

h x - 7 ^ ( M i l t f t i l B f , £&&) 

1 / 3 - YA>\7iV'0 

(((HTAB(L,K,J,8), 

L=2,NAM), 

K=2,NSIG0), 

J=1,NGF) 

h x - y > ( « i i # « i : « H i \ ffl») 

^ ± c o - r - ? ^ ^ f l c o m (56Fe, 235U, 238U, 239Pu, 240Pu, 241Pu, 242Pu <Oft 7 $ « ) fc'ltil* 

Mr, zrz^il^-^^^it. 137 ̂  MGCL <n% l mfrb% 92 S^n^Lv>0 K&nWMii. 

miKfc. ti&Kfc. m^mi. rn^nmi. (n,2n) Kfc. &&&&&, £Kfc. mmK 
J £ c 0 7 o - C & & 0 

- 1 1 0 -
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7 BfiSttHzy hftric^a 

£ff l^&7 -f 7'7 'J - MGCL £ MAIL3.1 t « l L t KENO. ANISN-JR atlfffico 

Iffffilt-tv Kfcft i fr tS^&wfcgfc&^So ^ ^ p ) ^ : c o ^ m i : ^ ^ f r ^ t i ^ < o ^ c o f i i t 

( « i : U g » „ £ * : * . « # , &£fl\ *fcii*4\ TxIW. &m%) frhM&ZtiZtf, 

7.1 ^wmmmmmmm 

hhmmR(nmtmmmmmit. f w ^ i ^ i n * & $ * ? w n ^ ^ m w s f « 1 1 @ 
m^scoitcoib^pT^^o jsm^SfiA^f-'-^t Lfj-if)!!!,^ &h^itmm<D®.j& 
frh MAIL3.1 gt^ftlTfcfHo ^^)WMWrr®m{i^co^)iI^*i6^o (i £*>i;:3: ( 7.1) 

^ = ̂ r E < - ^ (7-1) 
1 JA 

zzx. 
i,j: mii^rm^ 
g: * t t T - ^ ^ - ^ « « ^ 
N: BF.iH@mM 
at: mm^ffimm 

ait9 it^&X&hfztb. %<n®Wfe£ LXat < 7 ) « « | f f ® « ofi9 (108) £ f U E t £ o 

i t (7.1 ) ri^a5)9 W b f t f c f c , d f t f c & ^ K t t A L T o ^ £#J6& 0 

<> M = /t',9 M • ^,9 (a0, 4) • ai,g (lO8) (7.2) 

^ (7.2) frh'fthtifzmm^mmaig a. ^ ( 7.1 ) cogitfcoi^M«Ati£ 
COT\ M £ { g ( : i i & o T ^ & v > 0 f i t i o ^ £& 3 - J S , ^t ( 7.1) iziXXLX al

0g 

£ f f f t # U tii><*Xoltg ZjfL&ho Ztl*®mfrmt)MLXjEm%<T3
tigi%.it>2>o at«i9(a0) 

75?***iJ^1it«:«IM ,t*iT*JR^L^f>l|l)jgL«:i|*x.*o i c o - i | c o f H f : £ ^ . £*£ 

S^ov^Tf f^ . &*co at $A$.tbh0 

- 1 1 1 -



JAERI-Data/Code 98-004 

£ T , £ ( 7.2 ) *<T> fig(a0) RXfhlg{a0,A) it. M&Xitb < ̂ co f f^ (f-table,h-

table) Tff i ; t£ t iTl>cOT, i t ( 7.2 ) cOHtfcOftfn;, f-table &tf h-table ^ ^ > l t l ^ 2 o 

W l i £ # a S # g # * S o //,9 (a0) ( ^ T , ffiMLT / ( a 0 ) ^ # < ) t i , I H t T o l ^ K 

f-table £I*]ffilX*tbh0 / (a0) tf a0 i-MLX^mmmr hWi&iZit . >k<?>X n \Z f {a0) 
£ a0 ££rm^ilh0 

f{a0) = .4-tanh(fi- (lna0 + C)) + D 

j£ ( 7.3 ) ^C05gm A RXf D iXkAfrh^frh Q 

(7.3) 

/I 
( / ( ° o ) - / ( 0 ) ) (7.4) 

D 
(/(oo) + /(0)) (7.5) 

- I d f , /(oo) = \.0Xhho 5EmB &tf C t i . J £ ( 7.2 ) frh&htltz a0 Z&to 2 

-5CO a0 ( cr01 S C ^ CT02) £ f f i V > T ; f c f £ ^ * * 6 & o 

B 
tanh-1 [(/ (g02) - D) /A] - tanh"1 [(/ (g01) - D) /A] 

ln(cro2/cr0i) 

G = In CTQI 

(7.6) 

(7.7) 

/ ( a 0 ) # a o « 4 L T i £ t $ » T & l > J # £ - H { i . j£ ( 7.2 ) ^<b&<b*lfca0 « t f 2 o 

CO a0 (a0i SCT a02 ) ^ W S : M M L T / (a„) £# t f )£o / (a0) ** [105,108] c o g H C * 

/ (ao) = 1 
<?o 

(7.8) 

T , 

A = 105 • 1 - / (lO5)] (7.9) 

- 1 1 2 -
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h-table c o « a0 H * t t & l*)#ti, a0 <Dft&mztt L T 2 &<Di%16i\*mittn 0 h-
tablecot Tr>toco^mT*^Kl:mAi:MLT(i, -k7$:Xfc%ZtiZ>ffi%M 0 co^i^l/ 

< - ^ -
M - l ) 
L4 + 1) (7.10) 

j^±a t mm^&z&^x^fztf. at mY^fcfc<Dmmmmmni). & (7.2) 
W j t ( 7 . 1 ) £ffiv>Tati|:t£o ffiL, at t i g t U ^ o T v ^ c O T , PJjtco^ 0 iM L l i ^ g 
ii&v>0 

zzzxit. ^nBmm&h^^mBMmm^iiiSx&ho mm:®. w-imM. & 
^^$4^^$v^ B 1^T^y$ t i^J ;T^^^Kco^#^ i t ( a4LT( i^ ( 7.1 ) *>k<DXn 
i:iiiEt 4 ci t xxjnmm£ mm^&nrfx § * 0 

(7.11) 

T . V (i¥#J&ft (mean chord length) £ W t i & M T . M t £ i $ t i 4 0 

/' = 4V> (7.12) 

vF . sF (i-eti-e-ti^ftco^^, ^Bflfc*4o £zhx. ^(7.11) u r a f f l i ® ^ 
h^. m^-izit. )£X%i$mt*izBMtf-'^fziiftlEl-hi§j£iz(D&mx£ho *nx-
tc^A%£ mntf-iz^fmx'MtiiLx&AsX^h x 1 &%£•) izamm^^ v £ L T 1* 

1 1 a(l-C) 
I* I' [l + ( a - l ) C 

a ti Bell m^(ifzit Levin Hi^). C (C<1.0) ti V > 3 y W\E%%t.X & h 0 

(7.13) 

7.2 H»e«to»ri5*0>&t* 

w^mmsm.Rif% i.m xfcmzttfzmmnmmmzRi^x. VXT<DX I U&E 
tt, & X * J U ^ - # g («UHi9 , #^co g <7)r^(i±#§ fc L /J ) . # M R <nm%)U 
TOM** E e / / £* t f>£ 0 &&. a, = (Jc + c / ^ o 

- 1 1 3 -
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Z9a = ZANJ-°i'9 (7-14) 
j 

z9
t=YlNJ-rt9 (7-15) 

j 

(* • E/)» = 5 > J " (" ■ " / ) " (7.16) 
j 

7.3 mmmi?-zmm 

^A-mmmm. m7.i%riX^hiifz%wmmmmHRv;sMFr-9^^^x. ixr 
<nxn t ; « , &mm<nmmmir-9£%isbh0 P„ j&ftiz (n,2n) M W 2 1SLT 
*P£^tLTv^cO(i , KENO ^COMAIL TMJIL^rrff if t£l£ff l t£ 3 - K T i i (n,2n) 

Rj££lR*)$;b£v>cOT, -fco «t •? & 3 - KT t (n,2n) R &£>$&:££$*) XtiZtzitoXJb 

h o 

Po fi£#: 

(7.17) 

Pi Jj£5h 

P 2 $5h 

P3fiBh 

S,,o (s -> s') = SF)0 (5 -> 5') + S,„ (.9 -> 0') + E„2„ (0 -> 0') 

= E ^ • < ■ Pefi (9 -> 9') 
j 

+ 5 > ' • "J? • P™ (9 "► </) 

+2 ■ 5 > J • a%n ■ P^n (g -> g') 

E,,i (<7 -► </) - Ee,i (<7 -► </) = E ^ • ̂ ' 9 • Pi,i (9 -> </) (7-18) 

£,,2 fo -► </) = Se,2 (<? -> </) = £ A" • < • Pi,2 (<? -> </) (7.19) 

£,,3 (0 -► </) = Se,3 (<7 -► </) = E W ■ < ■ K* (9 -+ 9') (7.20) 

- 1 1 4 -
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7.4 f-table <7)fiJtrtt¥& 

MAIL3.0 &mXii. ;&m&g%h (Ti,T2) A^A> MGCL 7 ^ 7 V - £ # » B LT , 

-e-wfflu*££&?>?&£ T coH$j®fM*t*>ffJrT#£0 Ai<T>7477V-<n f-table * 

MTcOj;^H^ma^l*lJf LT[13], A#T-£££ttfc?SJ£K.mt*65&iKB^£#tf>, 

^^&®co^ii®f(Sa^ft»t^o fIL, SMF 7^77'J-co^)trt^(i!f^^v^coT, 

7u9'yAmm^it. *t^SJt{:«:<)jftv»SMF £1$ffl LfcltfUffc^fciv, 

/ r \ i (n 
/Kr) = /r[|j (7.21) 

- t , /1=/(ao,T1),/2 = /(ao,T2),L(T) = ln(T/T1)/ln(T2/T,) T&£0 

-115-
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MAIL3.1 ti SIMCRI, ANISN, KENO IV, MULTI-KENO, MULTI-KENO-2 RXf MULTI-

KENO- 3.0 <Dfzfr<D&mmffilz y Y *m%-fho SIMCRI, KENO IV, MULTI-KENO R 

V MULTI-KENO-2 C0©fffî -fe y Y H4%MX. KENO S^co©fffiff-t y Y £foLX^ha 

ANISN ^ co ©fffî I-fey YA>mmjXZ Table 8.1 frh Table 8.3lC^to *3FC Table 

8.3 co IHM, IHS, IHT Ii ANISN <DX1jT-9 CO-I$#-?*>**), Mm^iUX^ho 
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Table 8.1: ANISN 7 * - v y Y M * t 7 r 4 ;bco 1/ 3 - - Kff^ -1 

1/ 3 - K 

1 

2 

3 

4 

IG+1 

IGM+1 

« 

IGM, 

IHM, 

LO, 

L, 

(TITL(I), 1=1,12) 

(ALM(I,1),I=1,IHM) 

(ALM(I,2),I=1,IHM) 

(ALM(I,3),I=1,IHM) 

(ALM(I,IG),I=1,IHM) 

(ALM(I,IGM),I=1,IHM) 

l*J# 

zc-*)^?-m& 

7 ^ 7 * 7 V - S 

{)VA\y Y^mw-kft+i) 

rnxm^r 
9 <i Y )V 

IX A Table8.2#!M 

±.ur- 9 i (;vy> > YummmM^km +\) m « LT. I mm^<n ANISN mm 
nm-ts hiztcho &±.<nr-9*m&<n%.t*im&iro (ALM(I,IG),I==I,IHM)<O^LV> 

|*J??£ Table 8.2H^to 

^ 4 ] c o ^ ^ m c o f t t i 7 ^ 7 7 ' ; - O x ^ ; v ; r - ^ m t : ' K # t ^ o 137 ffRtf 26 P MGCL 

OJIrg-Hti^ft-etLTable 8.3 K^IMUfctSo 

- 1 1 7 -
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Table 8.2: ANISN 7 * - 7 > ; h H i 7 r -< ;KO U 3 - K f i ^ -2 

gem 
ALM(1,IG) 

ALM(2,IG) 

ALM(3,IG) 

ALM(4,IG) 

ALM(IHS-1,IG) 

ALM(IHS,IG) 

ALM(IHS+1,IG) 

ALM(IHM.IG) 

l*J^ 

£ a 

Z/E/ 

£< 
£S(IG+NUS-^IG) 

£,(IG+1-»IG) 
£,(IG-»IG) 
E5(IG-1->IG) 

E,(IG-NDS-»IG) 

ziyi y Y 

mmmmmmmm) 
(v- miimm&fr&mmm) 
mnmm^wmm) 

(ix±. Aummmffi) 
(\'mmmm%) 
(IX F, T^SWrff i f l t ) 

- 1 1 8 -
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Table 8.3: ANISN 7 * - v y Y IflfffiM 7 r ^ l / W l / 3 - K f S -3 

£»wgi* 
£ x * ; l ^ - p & 
i i ^ i V ^ - » 

^ x ^ ^ - ^ m 
7 4 77'J ft 
g MMMIJtcofi jf 
$m"? 9 um;mn<n®m. 
±73^S-Lcom 
T#ffcao&(g#ffciSU£tr) 

» % 

IGM 
NGT 
NGF 
IHM 
IHS 
IHT 
NUS 
NDS 

137 U MGCL 

137 
45 
92 
185 
49 
3 

26 f£ MGCL 

26 
15 
11 
44 
19 
3 

IHM=IGM+NGT+3 

IHS=NGT+4 

NUS=(IHS-1)-IHT=NGT 

NDS=IHM-(IHS-1)=IGM 

X&>h o 

- 1 1 9 -



JAERI-Data/Code 98-004 

KENO ^ c o ^ f M - f e y V C0 IBM^£ Table 8.4 frb Table 8.6 t l /Fto MULTI-

KENO- 3.0 J&j$:<nmmtit-b v h mmMiX* Table 8.7 (I/Fto - co©fffia-fe y Y itm* 
mizitKENOMjX£m\ZXbhtf. P0 RlfPif&frlztoz.X P2 Rtf P3 $Lfr(D\fM. R 
f/TK^tli^^ttf-cOfJcatl^^^'IflR^iitjn^tLTV^o IIL. mi CO MULTI-KENO-
3.0 itTkmizxhw^comiizmtehmmmmit-'f. m%&th0 

Table 8.4: KENO 7 * - v y Y $fMff7 7 -T ^co 1/ 3 - KTfM-l 

1/ 3 - K 

1 

2 

ra 

IREG, 

IGM, 

NDS, 

(E(I),I=1,IGM+1), 

(U(I),I=1,IGM+1) 
(TITL(I), 1=1,18), 

L, 
(CXA(I),CXNF(I),CXT(I),CKAI(I),I=1,IGM), 

((ALM(I,J),I=1,NDS),J=1,IGM), 

((ALP(I,J),I=1,NDS),J=1,IGM) 

1*1® 

fiit com 
x ^ ^ - a 
TMfcSLcom((iM3U^fr) 
# S ^ W J i | 5 g x ^ ; i / ^ -

& ^ c o i : P J ^ 7 v -
9 4 h;i/ 

^*#-f-
flitco E ^ E , , ^ , * 
g M f k & T - * (Po #53") 
g M f M T - ? (PifiK^) 

IGM=NDS t L T i ' ^ o 1 / 3 - K2!ifHtcom(IREG) /iltfclig^ ft£o BitfiJ ALM 

#t/ALPcO|*m£ Table 8.5 iZTfito KENO IV (i . g M f f t & T - 9 £ LT Pi $TT 

ix-imft-tZo tftx t)^k(or-9*mmi-hz£itx£%^0 

- 1 2 0 -
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Table 8.5: KENO 7 * - v y YffiWty 7 4 )^A> V 3 - Kff^-2(ALM £ ALP) 

^ m 
ALM(1,1) 
ALM(2,1) 

ALM(3,1) 

ALM(NDS,1) 

l*J§ 

£,(1->1) 
£ , ( 1 - 2 ) 

£,(l->3) 

£s(l—NDS) 

3 / y h 

uz2~y<n\Aty 

ALM(1,2) 

ALM(2,2) 

ALM(3,2) 

ALM(NDS,2) 

£,(2->2) 

£ , ( 2 - 3 ) 

£,(2->4) 

£S (2-NDS+1) 

1 / 3 - K W K © 

ALM(l.k) 
ALM(2,k) 

ALM(3,k) 

ALM(NDS,k) 

£a(k->k) 

£,(k->k+l) 

£ s ( k - k + 2 ) 

£ s ( k - N G P ) 

zzix-izfiWL&bL 

ztiV.T±.1]WL$Li>i) 

1 / 3 - K W P J 

ALM(l,IGM-2) 

ALM(2,IGM-2) 

ALM(3,IGM-2) 

ALM(4,IGM-2) 

ALM(5,IGM-2) 

ALM(NDS,IGM-2) 

£s(IGM-2—IGM-2) 

£s(IGM-2—IGM-1) 

£s(IGM-2—IGM) 

£s(IGM-2—IGM-3) 

Es(IGM-2->IGM-4) 

£s(IGM-2->k) 

1 /3-KtOg^J 

(mo 

- 1 2 1 -
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Table 8.6: KENO 7 * —7 y h Wffflflf7 7 4 )Vff) 1/ 3 - KTT^-3(ALM t ALP)(^£) 

^ m 

ALM(1,IGM-1) 

ALM(2,IGM-1) 

ALM(3,IGM-1) 

ALM(4,IGM-1) 

ALM(5,IGM-1) 

ALM(NDS,IGM-1) 

r*j® 

E,(IGM-1-+IGM-1) 

ES(IGM-1-+IGM) 

Es(IGM-l-+IGM-2) 

Es(IGM-l-+IGM-3) 

Es(IGM-l-+IGM-4) 

E,(IGM-l-+k) 

zi/y Y 

1 / 3 - KcOlxl̂ J 

ALM(1,IGM) 

ALM(2,IGM) 

ALM(3,IGM) 

ALM(4,IGM) 

ALM(5,IGM) 

ALM(NDS.IGM) 

E,(IGM-+IGM) 

E.,(IGM->IGM-1) 

E,(IGM->IGM-2) 

Es(IGM->IGM-3) 

Es(IGM->IGM-4) 

Es(IGM->k) 

ixAfimn ALM {ummzLr-9 <?> p0 $&) cor*j#T&£0 nm ALP ( g f i r a 
gL7-^co Pj $fr)<Ai*jgtdftfciwii;-e&*o ^ - T . 

k = IGM-NDS + 1 Xhho fc*>\ N D S ! i T t j m L c o m ( H ^ M L ^ ^ ^ ) T . 

IGM = NDS £ LT^&o i o T , MAIL3.1 Tftj£ LfcBfffiSH:'? h £ KENO IV X 

CO » 5 (NGP ) &f7 » 6(NDS ) ^mthWi^iZit. KENOIVcOATJr-^ 

£RLff j :L£t t t i ( i '&c>&^ 0 

A - K 2 

- 1 2 2 -
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Table 8.7: MULTI-KENO-3.0 7 * —7 y Y Wfffi**? 7 4 )MD V 3 - YMJX 

« 

1 

2 

3 
4 
5 
6 
7 
8 
9 

l*]# 

IREG, 
IGM, 
NDS, 
(E(I),I=1,IGM+1), 
(U(I),I==1,IGM+1) 
(TITL(I),I=1,18), 
L, 
IPL, 
IH 
(CXA(I),CXNF(I),CXT(I),CKAI(I),I=1,IGM) 
(HSP(I),I=1,IGM), (HHH(I),IG=1,IGM) 
((ALM(I,J),I=1,NDS),J=1,IGM) 
((ALP(I,J),I=1,NDS),J=1,IGM) 
((ALP2(I,J),I=1,NDS),J=1,IGM) 
((ALP3(I,J),I=1,NDS),J=1,IGM) 
((ALH(I,J),I=1,NDS),J=1,IGM) 

l*]# 

fi^com 
x^wi/^'-^-m 
T # M c o m ( 6 M S U f ^ ) 
# ^ W ± | 5 R x ^ ; l / ^ -
#Sco±(511 /77-
pjfili^ CO 9 4 Y )V 

«3r7 
P, <r>m$Wk 
pMî t*JC07K^C0#i£ 
« c o E ^ E ^ E ^ x 
fIitl*]C07K^co Et S L ^ ^ J J M L K M 

g f l M S L x - 9 (Po J&TT) 

g m r a a x - * (p, f&ft) 
mmmir- 9 (p2 my) 
uimmir- 9 (p3 $#) 
«l*jco7Ki?t: <t & ^ t e ^ * ^ * * ~ 
« f W £ ( j #a><b i s ^ ) 

1. IPL:P, C0#m(l i ^ ( i 3 0 IPL=lC0i§£\ l / 3 - K 7 S ^ 8 C 0 * j X ^ ( i t f ^ ^ V > o ) 

2. iH: =1 mm\*uz7k%tf%\;\ =2mm\*iiz7}AMtf&ho 

3. 1 / 3 - K 5, 6, 7, 8 co(*]^t:ov>T(i Table 8.5 £ Table 8.6 * # M 0 

4. MULTI-KENO-3.0 t i l / = r - K 4 RlfUzi- K 9 C 0 | * ] ^ l i l I i i S t . ^ I % < ^ t £ o 

5. UZI~Y2ixmtmmvA&fzimMztiho 

- 1 2 3 -
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9 MGCL-B-IV7-T7 7 U -fccfctfMGCL-JS z? ^ 7" 7 U - C t ^ t i S 

MGCL-B-IV tc^-iaS^Sia^-ewlftg!)^-* Table 9.1 5&»<b Table 9.5H^to UK 
giJiPli 8tifcom^Tf|fj££tL, 5fealcoi f i fg t i f£7-?coaj&£^t 0 z<r>7 477V-
( i i t lEND F/B-IV ^f>ftf>ntv>4we, (5 t A ^ c o M c o ^ W f - ^ 4 T&£o ^co 
2 t f f ( i W t : £ ^ t o -?-co^co3fif(iHMm^^t^, 7^co[^f£ft:M£#t&7clfcoi# 
^izit '000' £ LTESOLTv^o ^Hco l fifTiite (0) , m^zlzMM (1) £EgiJLTi> 
-5) o 

- 1 2 4 -
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JAERI-Data/Code 98-004 

Table 9.5: MGCL-B-IV iZ\HM^itX^^hmM-5 

mm. 
241 p u 

2 4 2 p u 

2 4 1 Am 
243 Am 
244Cm 

FP 

SfcSU F̂-

4942410 

4942420 

4952410 

4952430 

4962440 

9990000 

300° K 

26 P 

0 
0 
0 
0 
o 
o 

137 P 

0 
0 
o 
o 
o 

560° K 

26 P 

0 
0 
0 
o 
0 
0 

137 P 

0 
0 

o 
0 

900° K 

26 m 

o 
o 

o 
o 

o 
o 

137 » 

0 
0 
o 
o 
o 
o 

1200° K 

26 P 

0 
0 
0 
o 
o 
0 

137 U 

2100° K 

26 m 

0 
o 
o 
o 
o 
o 

137 m 

- 1 2 9 -



JAERI-Data/Code 98-004 

MGCL-J3 \Z^ttlhmtRlfJt(nm\\l'*. Table 9.6 frb Table 9.19 H ^ t o 
§&SiJi=-comi=co#fjfcoi;i*ii MGCL-B-IV <nzti£m$kx\ £.%jm^mr-9<ntti&i 
u-t%M<n i tffi£it-e*So MGCL-B-IV Rxf MGCL-J3 iz^tuhmm^mm^-a. 
l5c:^;&*±&<7)£BlJt;{£oTfft£c?flTV>Srt*, Table 9.20 t l ^ t ^ S C H 0 fflWftjft 

I ^ I J T - ^ ^ ^ o - c o ^ *, 3010011 5.(7" 3060121 ti 137 P 20 *C MGCL-J3 KW&fflitSfl 

T ^ & 0 

- 1 3 0 -



JAERI-Data/Code 98-004 

Table 9.6: 137 & MGCL-J3 C|*]/i£ t i T ^ £ M f f i - l 

(H20) 

(ZrH2) 
2H(D20) 

3He 
4He 
6Li 
7Li 

9Be 
i o B 

n B 
12C(ft&ii"A) 

12C(9'yyr4 h) 
14N 
15N 
16Q 

19p 

23Na 

Mg 
27 Al 

Si 
28Si 
29Si 
30Si 
31p 

s 
32g 

mmmm? 
3010010 

3010011 

3010020 

3020030 

3020040 

3030060 

3030070 

3040090 

3050100 

3050110 

3060120 

3060121 

3070140 

3070150 

3080160 

3090190 

3110230 

3120000 

3130270 

3140000 

3140280 

3140290 

3140300 

3150310 

3160000 

3160320 

:&m 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

560 

o 

o 
o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

900 

o 

o 
o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

[K] 
1200 

o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

2400 

o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

4800 

o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 1 -



JAERI-Data/Code 98-004 

Table 9.7: 137 & MGCL-J3 iZfoM £ tlX^Z&W. -2 

33g 

34S 

36S 

CI 
K 
Ca 
Ti 
Cr 

50Cr 
52Cr 
53Cr 
54 Cr 

5 5 M n 
Fe 

54 Fe 
5(iFe 
57 Fe 
58 F e 

5 9Co 
Ni 

58 N i 

60 N i 

61 Ni 
62Nj 

64Ni 
Cu 

80 K r 

mmm* 
3160330 
3160340 
3160360 
4170000*1 

3190000 
3200000 
3220000 
3240000 
3240500 
3240520 
3240530 
3240540 
3250550 
3260000 
3260540 
3260560 
3260570 
3260580 
3270590 
3280000 
3280580 
3280600 
3280610 
3280620 
3280640 
3290000 
3360800 

iftH 
293 
o 
o 
o 
o o 
o 
o o 
o o o 
o o 
o 
o o 
o 
o o 
o 
o 
o o 
o 
o 
o 
o 

373 
o 
o 
o 
o 
o 
o 
o o 
o o 
o o 
o 
o 
o o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

560 

o 

o 
o 

o 

900 

o 

o 
o 

o 

[K] 
1200 

o 

o 
o 

o 

2400 

o 

o 
o 

o 

4800 

o 

o 
o 

o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 2 -



JAERI-Data/Code 98-004 

Table 9.8: 137 & MGCL-J3 C|*]/i£ *iTV>*$tii -3 

87Rb 
88Sr 
90Sr 
89y 

Zr 
90Zr 
91Zr 
93Zr 
96Zr 

Nb 

Mo 
95Mo 
97Mo 
98Mo 

100Mo 

"Tc 
100Ru 
101 Ru 
102Ru 
104Ru 
103Rh 
105 Rh 
104pd 

105pd 

106pd 

107pd 

108pd 

mmmwfr 
3370870 

3380880 

3380900 

3390890 

3400000 

3400900 

3400910 

3400930 

3400960 

3410930 

3420000 

3420950 

3420970 

3420980 

3421000 

3430990 

3441000 

3441010 

3441020 

3441040 

3451030 

3451050 

3461040 

3461050 

3461060 

3461070 

3461080 

:&m 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 

o 
o 
o 

o 

o 
o 

o 
o 

560 

o 

o 
o 

900 

o 

o 
o 

[K] 
1200 

o 

o 
o 

2400 

o 

o 
o 

4800 

o 

o 
o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 3 -



JAERI-Data/Code 98-004 

Table 9.9: 137 & MGCL-J3 t : | * I / i £ t i T l > & $ ? I - 4 

Ag 
107 Ag 
109 A g 

Cd 
113Cd 

113In 
115In 
50Sn 

Sb 
i 3 o T e 

131Xe 
135Xe 
133Cs 
134Cs 
135Cs 
138Ba 
139La 
144Ce 
141p r 

1 4 3 N d 

144Nd 
1 4 5 N d 

146Nd 
H 8 N d 

147Pm 
148Pm 

1 4 8 m p m 

mmmmj-
3470000 

3471070 

3471090 

3480000 

3481130 

3491130 

3491150 

3500000 

3510000 

3521300 

3541310 

3541350 

3551330 

3551340 

3551350 

3561380 

3571390 

3581440 

3591410 

3601430 

3601440 

3601450 

3601460 

3601480 

3611470 

3611480 

3611481 

^ f f i 

293 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o 
0 
0 
0 
o 
o 
0 
0 
0 
0 
0 
0 
0 
0 

373 

o 

o 
o 

o 
o 

o 
o 
o 
o 

o 

o 
o 
o 
o 

o 
o 
o 

560 

o 

o 

900 

o 

o 

[K] 
1200 

0 

o 

2400 

o 

o 

4800 

o 

o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 4 -



JAERI-Data/Code 98-004 

Table 9.10: 137 & MGCL-J3 IZfoj&ZtlX^&l&U-b 

1 4 9 p m 

147Sm 
148Sm 
149Sm 
150Sm 
151Sm 
152Sm 
153Sm 
1 5 3 E u 

154Eu 
i 5 5 E u 

Gd 
155Gd 
156Gd 
157Gd 
158Gd 
164 Dy 

Hf 
174 H f 

176 H f 

1 7 7 H f 

1 7 8 H f 

179 H f 

1 8 0 H f 

W 
197 Au 

Pb 

&mmm? 
3611490 

3621470 

3621480 

3621490 

3621500 

3621510 

3621520 

3621530 

3631530 

3631540 

3631550 

4640000*1 

3641550 

3641560 

3641570 

3641580 

6661640*2 

3720000 

3721740 

3721760 

3721770 

3721780 

3721790 

3721800 

3740000 

6791970*2 

3820000 

fi* 

293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 

o 

o 

560 

o 

900 

o 

[K] 
1200 

o 

2400 

o 

4800 

o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 5 -



JAERI-Data/Code 98-004 

Table 9.11: 137 S MGCL-J3 M[*]/I£ ftTi>&M-6 

2 3 0 T h 

2 3 2 T h 

231 Pa 
2 3 3 p a 

232 TT 

233 JJ 

234 u 

235 JJ 

236 JJ 

237U 
238 JJ 

237Np 
2 3 9 N p 

2 3 6 p u 

237 Pu 
2 3 8 p u 

239p>u 

2 4 0 p u 

2 4 1 p u 

2 4 2 p u 

2 4 3 p u 

244 Pu 
241Am 
2 4 2 A m 

242m A m 

243 Am 
241 Cm 
242Cm 

mmm-
3902300 

3902320 

3912310 

3912330 

3922320 

3922330 

3922340 

3922350 

3922360 

6922370*2 

3922380 

3932370 

3932390 

3942360 

6942370*2 

3942380 

3942390 

3942400 

3942410 

3942420 

6942430*2 

6942440*2 

3952410 

3952420 

3952421 

3952430 

3962410 

3962420 

urn [K] 

293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 

560 

o 

o 

o 

o 
o 
o 
o 
o 

o 

900 

o 

o 

o 

o 
o 
o 
o 
o 

o 

1200 

o 

o 

o 

o 
o 
o 
o 
o 

o 

2400 

o 

o 

o 

o 
o 
o 
o 
o 

o 

4800 

o 

o 

o 

o 
o 
o 
o 
o 

o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 6 -
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Table 9.12: 137 & MGCL-J3 \ZfoM2tlX\,*Z>&&-7 

243Cm 
244Cm 
245Cm 
246Cm 
247Cm 
248Cm 
249Cm 
250Cm 
249Bk 
2 5 0 B k 

249 Cf 
2 5 0 C f 

251 C f 

2 5 2 C f 

254 C f 

mmmA-
3962430 

3962440 

3962450 

3962460 

3962470 

3962480 

3962490 

3962500 

3972490 

3972500 

3982490 

3982500 

3982510 

3982520 

3982540 

:&m 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 
o 
o 

560 900 
[K] 

1200 2400 4800 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 7 -



JAERI-Data/Code 98-004 

Table 9.13: 26 & MGCL-J3 t 7 * ] / i £ f t T l ^ M - 1 

!H(H20) 
2H(D20) 

3He 
4He 
6Li 
7Li 

9Be 
i o B 

n B 
nC(ft&if7) 

14 N 

1 5 N 

16Q 

19p 

23Na 

Mg 
27A1 

Si 
28S j 

29Si 
30Si 
31p> 

s 
32g 

33g 

mmm^ 
3010010 

3010020 

3020030 

3020040 

3030060 

3030070 

3040090 

3050100 

3050110 

3060120 

3070140 

3070150 

3080160 

3090190 

3110230 

3120000 

3130270 

3140000 

3140280 

3140290 

3140300 

3150310 

3160000 

3160320 

3160330 

&& [K] 

293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

560 

o 
o 
o 
o 
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o 
o 
o 

o 

o 

o 
o 

900 
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o 
o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

1200 

o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

2400 

o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

4800 

o 
o 

o 
o 
o 
o 

o 

o 

o 
o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 3 8 -
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JAERI-Data/Code 98-004 

Table 9.15: 2 6 ^ MGCL-J3 UI*[lE3*iTV>*$[&-3 

Mo 
95Mo 
97Mo 
98Mo 

100Mo 

"Tc 
10(,Ru 
101 Ru 
102Ru 
104 Ru 
103Rh 
105Rh 
104Pd 
1 0 5 p d 

10(iPd 
107p d 

108 Pd 

Ag 
107 Ag 
109 Ag 

Cd 
113Cd 

113In 
i i 5 I n 

Sn 

Sb 
130 T e 

mmmmi-
3420000 

3420950 

3420970 

3420980 

3421000 

3430990 

3441000 

3441010 

3441020 

3441040 

3451030 

3451050 

3461040 

3461050 

3461060 

3461070 

3461080 

3470000 

3471070 

3471090 

3480000 

3481130 

3491130 

3491150 

3500000 

3510000 

3521300 

sn [K] 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 
o 

o 

o 
o 

o 
o 

o 

o 
o 

o 
o 

560 

o 

o 

900 

o 

o 

o 

o 
o 

o 

o 

1200 

o 

o 

2400 

o 

o 

4800 

o 

o 

1 
*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 4 0 -



JAERI-Data/Code 98-004 

Table 9.16: 26 U MGCL-J3 M|*lBEStiT^^^M-4 

135j 

131Xe 
135Xe 
133Cs 
134Cs 
135Cs 
138Ba 
139La 
144Ce 
141p r 

143Nd 
144Nd 
145Nd 
H 6 N d 

148Nd 
147Pm 
1 4 8 p m 

148mPm 
1 4 9 p m 

147Sm 
148Sm 
149Sm 
150Sm 
151Sm 
152Sm 
153 Sm 
i 5 3 E u 

&mm\fr 
6531350*2 

3541310 

3541350 

3551330 

3551340 

3551350 

3561380 

3571390 

3581440 

3591410 

3601430 

3601440 

3601450 

3601460 

3601480 

3611470 

3611480 

3611481 
3611490 

3621470 

3621480 

3621490 

3621500 

3621510 

3621520 

3621530 

3631530 

i&Jt 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 
o 
o 
o 

o 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

560 

o 

900 

o 
o 
o 
o 
o 

o 

o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

[K] 
1200 

o 

2400 

o 

4800 

o 

*1 ENDF/B-IV *2 ENDF/B-VI 



JAERI-Data/Code 98-004 

Table 9.17: 26 # MGCL-J3 K l * | j $ £ t l T V ^ ^ S - 5 

154Eu 
155 E u 

Gd 
155Gd 
15GGd 
157Gd 
158Gd 
164 Dy 

Hf 
174Hf 
176Hf 
1 7 7 H f 

178 H f 

179 H f 

! 8 0 H f 

w 
197Au 

Pb 
2 3 0 T h 

2 3 2 T h 

231 Pa 
2 3 3 p a 

232U 
233U 
234U 
235U 
2 3 6 u 
237U 

mmkwfr 
3631540 

3631550 

4640000*' 

3641550 

3641560 

3641570 

3641580 

6661640*2 

3720000 

3721740 

3721760 

3721770 

3721780 

3721790 

3721800 

3740000 

6791970*2 

3820000 

3902300 

3902320 

3912310 

3912330 

3922320 

3922330 

3922340 

3922350 

3922360 

6922370*2 

as 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 
o 

o 
o 
o 
o 

o 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

560 

o 

o 

o 

900 

o 
o 

o 
o 
o 
o 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

[K] 
1200 

o 

o 

o 

2400 

o 

o 

o 

4800 

o 

o 

o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 4 2 -



JAERI-Data/Code 98-004 

Table 9.18: 26 W MGCL-J3 H[*J^£ *iTV>£f£fi-6 

2 3 8 u 
2 3 7 N p 

2 3 8 N p 

2 3 9 N p 

2 3 6 p u 

2 3 7 p u 

2 3 8 p u 

2 3 9 p u 

2 4 0 p u 

2 4 1 p u 

2 4 2 p u 

2 4 3 p u 

2 4 4 p u 

241Am 
242 Am 

242m A m 

243 Am 
241Cm 
242Cm 
243Cm 
244Cm 
245Cm 
246 Cm 
247Cm 
248Cm 
249Cm 
250Cm 

mmm-
3922380 

3932370 

6932380*2 

3932390 

3942360 

6942370*2 

3942380 

3942390 

3942400 

3942410 

3942420 

6942430*2 

6942440*2 

3952410 

3952420 

3952421 

3952430 

3962410 

3962420 

3962430 

3962440 

3962450 

3962460 

3962470 

3962480 

3962490 

3962500 

as 
293 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 

o 
o 

o 
o 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

560 

o 

o 
o 
o 
o 
o 

o 

900 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

[K] 
1200 

o 

o 
o 
o 
o 
o 

o 

2400 

o 

o 
o 
o 
o 
o 

o 

4800 

o 

o 
o 
o 
o 
o 

o 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 4 3 -



JAERI-Data/Code 98-004 

Table 9.19: 26 & MGCL-J3 i : O T 2 t i T i > & M - 7 

2 4 9Bk 
2 5 0 B k 

249 C f 

250 C f 

251Cf 
252 C f 

254 C f 

mmm=f-
3972490 
3972500 
3982490 
3982500 
3982510 
3982520 
3982540 

as 
293 
o 
o 
o 
o 
o 
o 
o 

373 560 900 
[K] 
1200 2400 4800 

*1 ENDF/B-IV *2 ENDF/B-VI 

- 1 4 4 -



JAERI-Data/Code 98-004 

Table 9.20: fllftffjfc ID £ # o | a j f t t t 

mm 
Zr-nat 

F-nat 

ZrH2 A> H 

7 7 7 7 ^ hCT) C 

MGCL-B-IV 

4003020 

4090000 

MGCL-J3 

3400000 

3090190 

3010011 

3060121 

- 1 4 5 -



JAERI-Data/Code 98-004 

10 MGCL-33.2 71 y'? y -^tftzmitxnm^ 

MGCL-J3.2 7 ^ 7 ' 7 ' J - l i , fM*m<7)&$i<7)&7'-9 JENDL-3.2 £ ± ( ; # B S L T f t 

f&lfz. &&7£%L7 4 77,)-XlbZo'8.&l*. 137P293K ( 20 "C ) Rlf 26 & 293K, 

560K, 900K <D MGCL-J3.2 ;&*ftj££ftTV*£0 MAIL3.1 Ji MGCL-J3.2 7 0 * 7 ' J -

^Wth'AAX. &MWfffiflH:y h*^<hZ£i>ajmx&ho 

137 m 293K Rlf 26 P 293K <7) MGCL-J3.2 7 ^ 7 7 V -\Z$£tiZ&m£*<nWfiM 

-f-Vl-liZ. Table l O . l r i ^ Table 10.13i:/ j t to 

- 1 4 6 -



JAERI-Data/Code 98-004 

Table 10.1: 137 If MGCL-J3.2 H M ^ i L T i ^ ^ S - l 

^ (HaO) 

^(ZrHa) 
2H(D20) 

3He 
4He 
6Li 
7Li 

9Be 
i o B 

n B 
12C(gft*"x) 

1 2C(^*v7rY h) 
14N 

15 N 

1 6 Q 

19 p 

23Na 

Mg 
27A1 

Si 
28Si 
29Si 
30Si 
31p 

s 
32 S 

33 g 

34g 

mwmwA 
3010010 

3010011*3 

3010020 

3020030 

3020040 

3030060 

3030070 

3040090*3 

3050100*3 

3050110*3 

3060120 

3060121*3 

3070140 

3070150 

3080160 

3090190 

3110230 

3120000 

3130270 

3140000 

3140280*3 

3140290*3 

3140300*3 

3150310 

3160000 

3160320*3 

3160330*3 

3160340*3 

&m 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 560 900 
K] 

1200 2400 4800 

*1 ENDF/B-IV *2 ENDF/B-VI *3 JENDL-3 ^Oft&li JENDL-3.2 

- 1 4 7 -



JAERI-Data/Code 98-004 

Table 10.2: 1 3 7 ^ MGCL-J3.2 lZftM2tlX\<*Z&&-2 

35 s 

CI 

K 

Ca 

Ti 

Cr 
50Cr 
52Cr 
53Cr 
54Cr 

55 Mn 

Fe 
54Fe 
56 Fe 
57Fe 
5 8 F e 

59Co 

Ni 
5 8 N ; 

6 0 N ; 

61N j 

6 2 N i 

64 N ; 

Cu 
8 0 K r 

87Rb 
88Sr 
90Sr 
8 9 y 

Zr 

mm®!? 
3160350*3 

4170000 

3190000 

3200000 

3220000 

3240000 

3240500*3 

3240520*3 

3240530*3 

3240540*3 

3250550 

3260000 

3260540*3 

3260560*3 

3260570*3 

3260580*3 

3270590 

3280000 

3280580*3 

3280600*3 

3280610*3 

3280620*3 

3280640*3 

3290000 

3360800*3 

3370870*3 

3380880*3 

3380900*3 

3390890*3 

3400000 

S S [K] 

293 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o 
0 
0 
0 
0 
0 
0 
0 
0 

373 560 900 1200 2400 4800 

*1 ENDF/B-IV *2 ENDF/B-VI *3 JENDL-3 *e>f|fe<± JENDL-3.2 

- 1 4 8 -



JAERI-Data/Code 98-004 

Table 10.3: 137 & MGCL-J3.2 C M £ itX^hmi. -3 

90Zr 
91 Zr 
93Zr 
96Zr 

9 3 N b 

Mo 
95Mo 
97 Mo 
98 Mo 

i o o M o 

99Tc 
i o o R u 

101Ru 
102Ru 
104Ru 
103Rh 
]05Rh 
104 Pd 
105p d 

106pd 

107p d 

108pd 

Ag 
107 Ag 
109 Ag 

Cd 
113Cd 
113 I n 

115 I n 

Sn 

mmmwA 
3400900*3 

3400910*3 

3400930*3 

3400960*3 

3410930 

3420000 

3420950*3 

3420970*3 

3420980*3 

3421000*3 

3430990*3 

3441000*3 

3441010*3 

3441020*3 

3441040*3 

3451030*3 

3451050*3 

3461040*3 

3461050*3 

3461060*3 

3461070*3 

3461080*3 

3470000 

3471070 

3471090 

3480000 

3481130 

3491130*3 

3491150 

3500000*3 

urn [K] 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 560 900 1200 2400 4800 

*1 ENDF/B-IV *2 ENDF/B-VI *3 JENDL-3 ^ (Dibit JENDL-3.2 

- 1 4 9 -



JAERI-Data/Code 98-004 

Table 10.4: 137 if MGCL-J3.2 izfoW.£ t l T i ^ M - 4 

Sb 
i 3 0 T e 

131Xe 
135 Xe 
133 Cs 
134 Cs 
135 Cs 
138Ba 
139La 
144Ce 
u i P r 

143 Nd 
144 Nd 
145 Nd 
146 Nd 
148Nd 

147Pra 
1 4 8 p m 

1 4 8 m p m 

149Pm 
147Sm 
148Sm 
149Sm 
150Sm 
151Sm 
152Sm 
153Sm 
153Eu 
154Eu 
1 5 5 E u 

temam* 
3510000 

3521300*3 

3541310*3 

3541350*3 

3551330*3 

3551340*3 

3551350*3 

3561380*3 

3571390*3 

3581440*3 

3591410*3 

3601430*3 

3601440*3 

3601450*3 

3601460*3 

3601480*3 

3611470*3 

3611480*3 

3611481*3 

3611490*3 

3621470*3 

3621480*3 

3621490*3 

3621500*3 

3621510*3 

3621520*3 

3621530*3 

3631530*3 

3631540*3 

3631550*3 

ifiS [K] 
293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 560 900 1200 2400 4800 

*1 ENDF/B-IV *2 ENDF/B-VI *3 JENDL-3 <5-tf)flfe{i JENDL-3.2 

- 1 5 0 -



JAERI-Data/Code 98-004 

Table 10.5: 137 & MGCL-J3.2 C[*J/1£ t i T v ^ ^ i - 5 

Gd 
155 Gd 
156Gd 
157Gd 
158Gd 
164Dy 

Hf 
174H f 

176H f 

177H f 

178 H f 

179 H f 

180H f 

w 
197Au 

Pb 
2 3 0 T h 

2 3 2 T h 

231Pa 
233Pa 

2 3 2 u 
233U 
233 y 

234 u 

235 JJ 

236 JJ 

237U 

238 JJ 

237Np 
2 3 9 N p 

mmwiA-
4640000*1 

3641550*3 

3641560*3 

3641570*3 

3641580*3 

6661640*2 

3720000 

3721740 

3721760 

3721770 

3721780 

3721790 

3721800 

3740000 

6791970*2 

3820000 

3902300*3 

3902320 

3912310*3 

3912330*3 

3922320 

3922330 

6922330*2 

3922340 

3922350 

3922360 

6922370 

3922380 

3932370 

3932390*3 

S * [K] 

293 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

373 560 900 1200 2400 4800 

*1 ENDF/B-IV *2 ENDF/B-VI *3 JENDL-3 t<D®tt JENDL-3.2 

- 1 5 1 -



JAERI-Data/Code 98-004 

Table 10.6: 137 # MGCL-J3.2 \ZfaM2tiX^Z>&m-6 

236p u 

237p u 

238p u 

239p u 

240p u 

241 Pu 
242p u 

243p u 

244p u 

241Am 
242Am 

2 4 2 m A m 

243Am 
241 Cm 
242Cm 
243Cm 
244Cm 
245Cm 
246Cm 
247Cm 
248Cm 
249Cm 
250Cm 
249Bk 
250 Bk 
249 C f 

250 C f 

251 Cf 
252 C f 

254 C f 
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Table 10.7: 26 & MGCL-J3.2 \ZftM2 tlX^Z>ffl& -1 

' H ^ O ) 

■H(ZrH2) 
2H(D20) 

3He 
4 He 
6Li 
7Li 

9Be 
i o B 

H B 
12C([|ES*'X) 

1 2 C ( / 7 7 7 ^ V) 
1 4 N 

1 5 N 

16Q 

19p 

23Na 

Mg 
27 Al 

Si 
28Si 
29Si 
30Si 
31p 

S 
3 2 S 

3 3 S 

34g 

3 5 S 

CI 

vmmA 
3010010 

3010011*3 

3010020 

3020030 

3020040 

3030060 

3030070 

3040090*3 

3050100*3 

3050110*3 

3060120 

3060121*3 

3070140 

3070150 

3080160 

3090190 

3110230 

3120000 

3130270 

3140000 

3140280*3 

3140290*3 

3140300*3 

3150310 

3160000 

3160320*3 

3160330*3 

3160340*3 

3160350*3 

4170000 j 

as 
293 
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Table 10.8: 26 & MGCL-J3.2 C M £ * i T ^ & M - 2 

K 

Ca 

Ti 

Cr 
50Cr 
52Cr 
53Cr 
54Cr 

55 Mn 

Fe 
54 Fe 
56Fe 
57 Fe 
58p e 

59Co 

Ni 
58 Ni 
60N j 

6 1 N i 

62Ni 
64N j 

Cu 
8 0 K r 

87Rb 
88Sr 
90Sr 
8 9 y 

Zr 
90Zr 
91 Zr 

mmmwj-
3190000 

3200000 

3220000 

3240000 

3240500*3 

3240520*3 

3240530*3 

3240540*3 

3250550 

3260000 

3260540*3 

3260560*3 

3260570*3 

3260580*3 

3270590 

3280000 

3280580*3 

3280600*3 

3280610*3 

3280620*3 

3280640*3 

3290000 

3360800*3 

3370870*3 

3380880*3 

3380900*3 

3390890*3 

3400000 

3400900*3 

3400910*3 
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Table 10.9: 26 & MGCL-J3.2 tC|*]/i£ ftT^&^i-3 

93Zr 
96Zr 

93Nb 

Mo 
95 Mo 
97 Mo 
98 Mo 

ioo M o 

" T c 
100Ru 
101Ru 
102Ru 
104Ru 
103Rh 
105Rh 
104p d 

105pd 

106p d 

107p d 

108p d 

Ag 
107 Ag 

109 Ag 

Cd 
113Cd 

113ln 
115ln 

Sn 

Sb 
i 3 0 T e 

tmmwiA 
3400930*3 

3400960*3 

3410930 

3420000 

3420950*3 

3420970*3 

3420980*3 

3421000*3 

3430990*3 

3441000*3 

3441010*3 

3441020*3 

3441040*3 

3451030*3 

3451050*3 

3461040*3 

3461050*3 

3461060*3 

3461070*3 

3461080*3 

3470000 

3471070 

3471090 

3480000 

3481130 

3491130*3 

3491150 

3500000*3 

3510000 

3521300*3 

?UJ£ [K] 
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Table 10.13: 26 # MGCL-J3.2 iZ^m2HX^hmi.-7 

249Bk 
2 5 0 B k 

249Cf 

250Cf 

251 C f 

252 C f 

254 C f 

mmm-
3972490*3 

3972500*3 

3982490*3 

3982500*3 

3982510*3 

3982520*3 

3982540*3 

urn [K] 

293 

o 
o 
o 
o 
o 
o 
o 
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11 Hansen-Roach liTHffi-tz y h (Dmmft&CDjgffi^ 

Hansen-Roach iffffim-t-̂  h I ' M i? *1T t ^ « l « ? *, 233U, 235U, 238U. 239Pu & 
y.* 24oP u t : o l , - t f i < ^Tyy^)immmn(ap )*m&£ ixzitnmmn<vmm 
IScSUT-^ffl^^tiTt^o |&#lt#£LJ;^ £ + Zfc£\zztih&m&&tfft&.i-Z%i& 
izity ^(D^^izmm^mmm^i^i:. ap i&&\zmiRi-Zo apu. xms^Mmn® 
^(^zr.AA^-M^kX^^M<^fz^iZ^\Z\h^n^^A^af-^^9 Y A<D \ < (?^J 
i : i o t , ffix^wu^-ipijc^itPiisa^ji^^tLTLi^Jia) *nmLxm$\n-*m%ir 
hfztbvAfeUXhho ap mmXi&it^' < ^fr&»n£itX^>hi)\ £*<nztj\£Zfe^X i>\l 
£ A t'mt^mi-mn-^iim hit hZ£ijm^f^itX\,^h^ [22]. MAIL3.1 iZit^kiZ/r.i-

Hansen-Mclaughlin cost [22] £f*ffi Lfz0 

M 
1 

i = l 
*P,* = TT ■ £ W •'V» ■ O (n. i ) 

mu 
IF, = 1.0(4, < 15) 

IF, = 0.5(4, = 16) 

Wl = 0.0(4, > 16) 

T\ 

N: J£iH@MK 
M: mmwmm 
as-. xm^A^^-mmm^mzmmm 
w: m^ 
A: ^T-# 
x,i: ^ t t S r ^ i " ^ ^ 

: o J : - 5 i : L ^ l X </)*°T> v^ffcSLItfM ap,x ffl P> ft fc P> , ^ T , ^</){iI(~^ 
Lv>ap ^n^mmm^i^^^^-wm^m^o L ^ L , t t ^ ^ t ^ tisjLMii^ 
o^fi^suT-^i :^^x.^^ 0 *zx\ mmx <Dumm^-ryA^Ammmm£w.^m 
M S NX £ i £ # L O O , ap <r>m%*> 2 -Dommmm* (m&%itm \z. ap <nmtzw% 
iih) izfrmrhz£tfx <^ihith0 r^bh. 
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apl ■ A7, + ap2 ■ N2 = c7p>x ■ Nx (11.2) 

NX + N2 = NX (11.3) 

d-C, 

^Pi,^P2 ap,x £•$& 2 -zxnmmwiA-X,,X2 tf>ap 

JVi,JV2: Xi,X2 W . i H S M l f 

MAIL3.1Tli#J#(; X, a t ^ X j £ » L , ft^T^ ^ j ^ £ # ^ T A, &tf W2 £ 

*^M*4-w*§£-(i , ^ ( 7.11 ) lziFilfz%x.1ji:j£( 11.1 ) i : # A L t ap £ ^ 1 " 

So rtthh. im%BW<D^AyA\)Vm\MMma'^x it>k<VU&[23]X7kfrh0 

ZZX\ ap,x it?X ( 11.1 ) ^ ^ ^ ^ t L S ^ K ^ ^ ^ ^ - f ^ v ^ ^ t f e S L W f f f i t t - C ' ^ S o 

:£ ( 11.4 ) <D EJ I i , J ^ T ^ ^ C ^ o T f t # t S o 

(11.5) s: = E 

5 0 : 

v0 

a ■ (1 - C) 
e l + ( a - l ) - C 

e 4V0 

BM^mmm 
: M ^ M 

(11.6) 

£fc, 

C = ( l - / f e ) - ( l - / f c ) 

Ei : Mw^BMt 

^ L T , 

- 1 6 1 -
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Eel = ^ 

V, : mmtoitfit (11.8) 

a : « ( ~ 1.35) 

£w\\yxhh0 

11.1 Hansen-Roach 16 SHBriStt-b 7 h £ £ S ft * * # ! * : * WMfcglĴ  

Hansen-Roach 16 ffl^Wfffiflt-t "V K l ^ l ftSMi: -^IfcglJ ^ (ID) W - K £ Table 11.1 

^ Table 11.5 C/jt-fo - f T [ ; i £ ^ ^ X i {;, MAIL3.1 I i X ^ r - 9 A>t7'y B y iZ X 

<0. Hansen-Roach 16 &y J 7y })-m&Wl^iikfi hitfzA-)llzi&^XM%ii~h £ £ 

tiz^ w^i-hm^mix^ho 
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Table 11.1: Hansen-Roach 16 #»fffift? 4 7*7 'J « « » - ! 

Element T i t l e Source ID 

HYDROGEN X(E) 
HYDROGEN DE/E 
DEDTERIDM X(E) 
LITniDM-6 
LITHIUM-7 
BERYLLIUM 
BORON 
CARBON 
NITROGEN 
OXYGEN 
FLUORINE 
SODIUM 
MAGNESIUM 
ALUMINUM 
SILICON 
SULFUR 
CHLORINE 
POTASSIUM 
CALCIUM 
TITANIUM 
VANADIUM 
CHROMIUM 
MAGNANESE 
IRON 
COBALT 
NICKEL 
COPPER 
ZINC 
ZIRCONIUM 
NIOBIUM 
MOLYBDENUM 
CADMIUM 
INDIUM 

Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
Hansen Roach 
XSDRN 
Hansen Roach 
XSDRN 
XSDRN 
Hansen Roach 
Hansen Roach 
GAM-2 
GAM-2 
GAM-2 
AEROJET 
XSDRN 
Hansen Roach 
Hansen Roach 
Hansen Roach 
XSDRN 
GAM-2 
Hansen Roach 
Hansen Roach 
Hansen Roach 
GAM-2 
GAM-2 

1101 
1102 
1201 
3100 
3200 
4100 
5100 
6100 
7100 
8100 
9100 

11100 
12100 
13100 
14100 
16100 
17100 
19100 
20100 
22100 
23100 
24100 
25100 
26100 
27100 
28100 
29100 
3 0100 
40100 
41100 
42100 
48100 
49100 
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Table 11.2: Hansen-Roach 16 M M ? ^7"7'J A>mMM^l^-2 

Element T i t l e Source ID 

SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 

CERIUM 
SAMARIUM 
EUROPIUM 
GADOLINIUM 
TANTALUM 
TUNGSTEN 
LEAD 
TH-232 
TH-23 2 
TH-232 
TH-23 2 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-23 2 
TH-232 
TH-232 
TH-232 
TH-23 2 
TH-232 
TH-232 
TH-232 
TH-23 2 
TH-232 
TH-23 2 
TH-232 
TH-23 2 
TH-232 
TH-23 2 
TH-232 
TH-232 
TH-232 
U-233 
U-233-1 
U-233-2 
U-233-3 
U-233-4 
U-233-5 
U-233-6 
U-233-7 
U-233-8 
U-233-9 

P = 50 
P = 1000 
P = 1250 
P = 1500 
P = 1750 
P = 2000 
P = 2500 
P = 3000 
P - 3 500 

INFINITE DILUTION 
SIG P = 20 

P = 40 
P = 60 
P = 80 
P = 100 
P = 150 
P = 200 
P = 300 
P = 400 
P = 600 
P = 800 
P -= 1000 
P = 1500 
P = 2000 
P = 3000 
P = 4000 
P = 6000 
P - 10K 
P - 20K 

SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 

SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 

U-233-10 SIG 
U-233-11 SIG 
U-233-12 SIG 

20 
40 
60 
100 
200 
400 
600 
1000 
2000 
4000 
6000 
10000 

Hansen 
GAM-2 
GAM-2 
GAM-2 
Hansen 
GAM-2 
XSDRN 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 

Roach 

Roach 

Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 

58100 
62100 
63100 
64100 
73100 
74100 
82100 
90104 
90108 
90109 
90110 
90111 
90112 
90113 
90114 
90115 
90200 
90202 
90204 
90206 
90208 
90210 
90212 
90214 
90216 
90218 
90220 
90222 
90224 
90226 
90228 
90230 
90232 
90234 
90236 
9023 8 
923 00 
92301 
923 02 
92303 
923 04 
92305 
923 06 
923 07 
92308 
92309 
92310 
92311 
92312 
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Table 11.3: Hansen-Roach 16 W T O ? 4 7*7 ') <7)$ftg&glJ-f -3 

Element T i t l e Source ID 

U-234 Mihalczo Mod of H-R U-238 
U-235 YR Hansen Roach 
U-235-1R SIG P = 20 Hansen Roach 
D-235-2R SIG P = 40 Hansen Roach 
D-235-3R SIG P = 60 Hansen Roach 
D-235-4R SIG P = 100 Hansen Roach 
U-235-5R SIG P = 200 Hansen Roach 
U-235-6R SIG P = 400 Hansen Roach 
U-235-7R SIG P = 600 Hansen Roach 
U-235-8R SIG P = 1000 Hansen Roach 
U-235-9R SIG P = 2000 Hansen Roach 
U-23 5-10R SIG P = 4000 Hansen Roach 
U-235-11R SIG P = 6000 Harsen Roach 
U-23 5-12R SIG P = 10000 Hansen Roach 
U-236 Miha lczo Mod of If-R U-23S 
U-238 Y Hansen Roach 
U-238 SIG P = 12 Hansen Roach JRK Mod 
U-238 SIG P = 15 Hansen Roach JRK Mod 
U-238 SIG P = 20 Hansen Roach JRK Mod 
0-23 8 SIG P = 25 Hansen Roach JRK Mod 
U-238 SIG P = 30 nansen Roach JRK Mod 
U-23 8 SIG P = 35 Hansen Roach JRK Mod 
U-238 SIG P = 40 Hansen Roach JRK Mod 
U-23 8 SIG P = 45 Hansen Roach JRK Mod 
U-238 SIG P = 50 nansen Roach JRK Mod 
T?-23 8 SIG P = 55 Hansen Roach JRK Mod 
U-238 SIG P = 60 Hansen Roach JRK Mod 
U-23 8 SIG P = 65 Hansen Roach JRK Mod 
U-238 SIG P = 70 Hansen Roach JRK Mod 
U-23 8 SIG P = 75 Hansen Roach JRK Mod 
U-238 SIG P = 80 Hansen Roach JRK Mod 
U-23 8 SIG P = 85 Hansen Roach JRK Mod 
U-23 8 SIG P = 90 Hansen Roach JRK Mod 
U-23 8 SIG P = 95 Hansen Roach JRK Mod 
U-238 SIG P = 100 Hansen Roach JRK Mod 
U-23 8 SIG P = 110 Hansen Roach JRK Mod 
U-238 SIG P = 120 Hansen Roach JRK Mod 
U-23 8 SIG P = 130 Hansen Roach JRK Mod 
U-238 SIG P = 140 Hansen Roach JRK Mod 
U-238 SIG P = 160 Hansen Roach JRK Mod 
U-238 SIG P = 180 Hansen Roach JRK Mod 
U-238 SIG P = 200 Hansen Roach JRK Mod 
U-238 SIG P = 220 Hansen Roach JRK Mod 
U-23 8 SIG P = 240 Hansen Roach JRK Mod 
U-238 SIG P = 260 Hansen Roach JRK Mod 
U-238 SIG P = 280 Hansen Roach JRK Mod 
U-238 SIG P = 300 Hansen Roach JRK Mod 
U-23 8 SIG P = 33 0 Hansen Roach JRK Mod 
U-238 SIG P = 360 Hansen Roach JRK Mod 

92400 
92500 
92501 
92 502 
92503 
92504 
92505 
92506 
92 5 07 
92508 
92 509 
92510 
92 511 
92 512 
92600 
92 800 
92 801 
92 802 
92 803 
92 804 
92 805 
92806 
92 807 
92 808 
92809 
92 810 
92 811 
92 812 
92 813 
92 814 
92 815 
92 816 
92 817 
92 818 
92819 
92 820 
92 821 
92 822 
92 823 
92 824 
92 825 
92 826 
92 827 
92 82 8 
92 829 
92 830 
92 831 
92 832 
92 833 
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Table 11.4: Hansen-Roach 16 :yJ7yi)<DmmWl^-4 

Element T i t l e Source ID 

U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-238 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-238 
U-23 8 
U-23 8 
U-23 8 
U-23 8 
U-23 8-

U-23 8-

U-23 8-

U-23 8-

U-23 8-

U-23 8-

U-23 8-

PU-240 
PU-240 
PU-24C 
PU-24C 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 
PU-240 

SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
•1R 
2R 
3R 
■4R 
■5R 
•6R 
•7R 
i 

i - l 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
i - 9 
I - I O 
- 1 1 
i-12 
- 1 3 
' -14 
- 1 5 
- 1 6 
- 1 7 
- 1 8 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
« 
= 
= 
= 
= 
= 
= 

4 0 0 
450 
500 
550 
6 0 0 
650 
7 0 0 
800 
900 
1000 
1500 
2000 
3000 
4000 
5000 
6000 
8000 
10000 
20000 
40000 
60000 
100000 

SIG P 
SIG P 
SIG P 
SIG P 
SIG P 
SIG P 
SIG P 

SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 

P = 
P = 
P = 
P = 
P •= 
P •= 
P = 
P = 
P •= 
P = 
P •= 
P = 
P = 
P " 
P ■= 
P = 
P " 
P ■= 

= 20 
= 40 
= 60 
= 100 
= 200 
= 400 
= 600 

50 
100 
2 0 0 
400 
6 0 0 
1000 
2000 
4000 
6000 
10000 
20000 
40000 
60000 
100000 
200000 
400000 
600000 
1000000 

Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Harsen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 

Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 

92 834 
92835 
92 836 
92 837 
92 83 8 
92839 
92 840 
92 841 
92 842 
92843 
92 844 
92845 
92 846 
92847 
92848 
92849 
92 850 
92 851 
92 852 
92 853 
92 854 
92 855 
92 856 
92857 
92 85 8 
92 859 
92 860 
92861 
92 862 
94000 
94001 
94002 
94003 
94004 
94005 
94006 
94007 
94008 
94009 
94010 
94011 
94012 
94013 
94014 
94015 
94016 
94017 
94018 
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Table 11.5: Hansen-Roach 16 M S ! f t 7 4 7"7 'J W#«gfcg!lf--5 

Element T i t l e Source ID 

PU-241 
PU-242 
PU-23 8 
PU-23 8-1 
PU-23 8-2 
PU-238-3 
PU-23 8 Y 
PU-239 
PU-23 9-1 
PU-23 9-2 
PU-23 9-3 
PU-23 9-4 
PU-23 9-5 
PU-23 9-6 
PU-23 9-7 
PU-239-8 
PU-23 9-9 
PU-239-10 
PU-23 9-11 
PU-23 9-12 
PU-23 9-13 
PU-23 9-14 
PU-23 9-15 
PU-239-16 

SIG 
SIG 
SIG 

SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 
SIG 

P 
P 
P 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

» 
-

-

-

-

-

-

-

-

-

« 
-

-

-

-

« 
-

-
■ 

100 
1000 
10000 

20 
40 
60 
100 
200 
400 
600 
1000 
2000 
4000 
6000 
10000 
20000 
40000 
60000 
100000 

GAM-2 
GAM-2 
Hansen Roach 
P e r s i s a o n 
Persimmon 
Persimmon 
Persimmon 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 
Hansen 

Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 
Roach 

94100 
94200 
94800 
94801 
94802 
94 803 
94804 
94900 
94901 
94902 
94903 
94904 
94905 
94906 
94907 
94908 
94909 
94910 
94911 
94912 
94913 
94914 
94915 
94916 
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12 MULTI-KENO, MULTI-KENO-2, MULTI-KENO-3.0 <7)Jt^ 

ii-Y 1 

MULTI-KENO Ii *>Tii frUx%m\%7u9'7 2* KENO IV *'*-MZ\1foLtz7' 

xz9'yAXhho 7-A-*Ay 9 7£fo-fhnz-£^ALX. KENO IV Tt iUL^o fz^ 
mmm^^-Boiz^mx^ho A** h')n-Y<o%mi>-&ft2ii&0 @ 5 E * I * ^ ™ S 

£m<Z£i>X£ho MULTI-KENO ffl^tfflff-b 7 h Wlfififf^li KENO IV i: [a]-—C 

&h(DX. MAIL3.1 T MULTI-KENO fflW»fffifS-fe 7 h £ft$-f&J§&i:il: 

W IOPT (D\\t.$z 2 £rho 

MULTI-KENO £?IJ/fl£Ji L T , i > ( o ^ / « W o i > o / ; 0 y ' t ^ h ' J * - K W 

«C&U*iJ|5S^*o^i9, - b ^ / s - 7 > ^ ' j 7 > - KT-H^ i^J££$#fc£ i t f -&i : : r . 7 - -7>*$& 

£Lfco i f t f j W / ^ ^ g l J I ^ L / j MULTI-KENO £ MULTI-KENO-2 fcfcHiTttlt L T \ ^ -

? * £ ^ T v > 7 l : MULTI-KENO fcgg!JLTV^0 MULTI-KENO-2 fflWWfffiflt-fe-y h £ f t 

j ^ - f ^ ^ - c k , 1 ii - Y i |<a IOPT <n\\t* 2 £rho 
MULTI-KENO-3.0 Ii MULTI-KENO-2 S:^-7\z\y&Lfz7u ?y AX&h0 BM 

m^A.n^zJ-m^m^x^h. p3 a a - ? h > J * * \ z m ^ x * n ^ < n m i A i n * i k i E r 
Z%<r)ftmm?Z0 MULTI-KENO-3.0 ffl^Mff-by h Zftf&thWi^iZii. ii-Y I 
A>I0PT<DixtZ 4 £rh0 ii-Y 1 <D IPL <D\mt l ^ ^ L 3 « t ' o ^ M^<ho MULTI-

KENO-3.0 ii MAIL3.I T O < hftfzmmm^y Yzm&fr. mmnnr-9^ p, & 
frtx~Ffi&2iix^&<ni)\ P 3 j&7ytxmMZitx^^h(nfr$:\%h$mrho z<Dfzfr 
MULTI-KENO-3.0 <DXlJT-9XPL WJfc&SrJfg-f&Mlifc^o MULTI-KENO-3.0 
£ Pi fi<a**vMip3 jfitawif^pj-c^ft-r^^ti, f ^ ^ M M - t r * Yxi^ho 
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m a* 
MAIL3.1 ZmyLX&hitfz AMPX\^my^7y')-W^A>W\Mn^y Y<n\H-UZ 

mkrhfzfriZ^ MAIL3.1 £ KEm Y.a (Dm^izXhWaWnfUZytlfoLfZo KENO 
v.a A>xtir- 9 (nim£tmA>m7*im tx^fzfzAAzu^w. yMmmkmmrt<n 
Bftfc%$:izm<®mLtto 
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